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(54) SHAFT SEAL OF SUBSTRATE CLEANING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove the readhesion of particles and perform cleaning 
in high cleaning atmosphere, by engaging the tip seal lip of the circular seal of the shaft 
part within a sealed container to clean substrates one by one with either side of the shaft 
part of fixing side and mobile side in opposition closely and slidably. 
SOLUTION: A substrate cleaning apparatus cleans wafers one by one in plural kinds of 
cleaning liquid within a treatment chamber capable of sealing. A shaft seal structure 210 is 
one which seals the shaft part within the treatment chamber in a rotary shaft 38, and it is 
equipped with an annular seal 211 provided on either side of the shaft part of fixing side 
and rotation side. The tip seal lip 211b of the annular seal 211 engages closely with an 
opposite axial seal face 216a of a rotary shaft capable of sliding in condition that the 
substrate support is down, in short, in condition that a seal collar 216 and a support base 
215 are close to each other in vertical direction, thus this secures the airtightness and 
watertightness of this section. 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 11 It is what seals a part for the shank in the closed mold container of the washing station which carries out washing processing of the 
substrate by two or more penetrant removers. It has the annular seal prepared in either of the shanks a fixed side and by the side of a revolution. The 
head seal lip of this annular seal Shaft-sealing equipment of the substrate washing station characterized by being constituted so that close 
engagement of the sliding of either of the shanks of said fixed side which counters, and a movable side may be enabled m the access condition of 
the direction of a normal axis of said shank a fixed side and by the side of a revolution. 

[Claim 2] if as for said annular seal, that body of a seal is prepared in a fixed side - being also alike - the shaft-sealing equipment of the substrate 
washing station according to claim 1 characterized by enabling close engagement to the sealing surface of the shank by the side of said revolution 
of said head seal lip, and making the sealing surface of this shank into the level circumferentia vertical to the direction of a normal axis of a shank. 
[Claim 31 Shaft-sealing equipment of the substrate washing station according to claim 2 which the circular sulcus which fits in this annular flange 
by non-contact with a small clearance is established in said fixed side, and is characterized by forming the mechanical seal which continues in this 
seal section by this at the outer-diameter side of the seal section of said annular seal while an annular flange is prolonged below and prepared in the 
outer-diameter side of said sealing surface in the shape of suspension at said shank. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] J 



[Field of the Invention] This invention relates to the wet washing technicue for canying out wet washi ' - > f h ■ - 

cameo out to a detail in device production processes such as a <Temi mnU * 1 - cashing processing oi me semi-conductor wafer 
stream processing for the thin film fcmSS?3S ^ «** 
station. 7 y u P rocessm g> ™- ™rtner about the shaft-sealing equipment of a substrate washing 



[0002] 



SSS^^l^^S^ ^SXTcSZ?^ ° f ,h -r enti ° nal etc. (a wafer only being cal.ed 

wafers which L or more iJ?^oSS3SKSSS2 HZSTZ K ^ * e TT* ^ pr ° CeSSeS ^ 

continuously was in use While raising waZXw! , ^ hmg tUb ° f the wet bench ^ which il co mes to arrange 

to gather productive effi^, taff ^^SjSLSSJS^ whS 'JT^ C ° ntaminatio " ° f a P«*"* -over, and in order 
twoor more wafers directly by the transport deSKrring g^Saf & C "™ r and Carries 0Ut "» W °f 

EL??^ P-blen. t hat it below „ jn such 

demand of the these days more high Staesst wWcTvSl SSSlS* J^Tf"? ° f * e WCt washin 8 techni ° ue of satisfying the 

EES!?* detailed - izing of such *^S^^3St£SS ,s ded also on the surface of Ae wafer came 10 be 

SXpr^ 

(2) Particle from an adjoining wafer etc. (particle) There is reattachment 

f^SSS a wide vane^ 3 ™" " *" 3 ^ ^ 3 ~ g «>* is h * h - « respond to 

is reattachment of the particle after washing - there Is a proSStion C ° ntaminatl ° n ' 10n > 0r ox ^ en ° r to secure high cleanliness - there 

Place which this invention is made in vfew ilSiSSSS^^S^SS^ 8 ^e of accuracy, moreover, the 

SngS or mt SSSItS^SSS^ ^ J** W f ing ^ Mention The substrate 

washing station of two or more singl ^SfiESfi tjE^SHKS** ^ " ""W^ ««■"■* 11,6 ^strate 
plurality, Two or more substrates after washing^S^^^ substrate ** P^tran, remover of every 

out standby, and the above-mentioned substrate mvbT^S.j between the substrate takmg-out equipment which carries out taking- 
and the above-mentioned mba^^^SS^^^^T^ ^7 "* mis substrate washin S **ton 

substrates carrying-in equipment a SsLe wmESS, TfilZZ^^FTT M °" e Substrate at a time > and the * e 

carries out actuation control ^SSSS^S^^^ T f 16 ^ COntr0 ' Stati ° n which interl o<*s mutually and 
substrate washing station, and »b£S^ *' above - menttoned subs <rate carrying-in equipment, a 

ffi^SSSS 5^S1^3^£a^/" * 3 n^~l.y, there is a.so almost no reattachment, 
penetrant remover is also little and ends P ^ WaShmg Space of a substrate washin § ^ion is also small, and a 

which carries out washing processing of the one wafer bv the oTneS ™f^f ' ? ' v °^ gen ' S1 " Ce " ,S the one conve ntional flue type 
processing tub - and it ct miniaSf Y P rem ° Ver ° f CVery pluraI,ty ' that ,s > P^ 01 ™ all washing processes by one 

[0010] 

SmItSS^^SS 1 H t ereafler ' the °P eration .8 estalt of «his invention is explained to a detail based on a drawing 

KlSy 12^^ is ZzmU . This suSTwashing system is what is 

^etwoormo^ubstt^^ 
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with substrate carrying-in equipment B and substrate taking-out equipment C, it comes to arrange the substrate transfer equipment D in the center 
position of these annular array group A-C, and these are installed in a single clean room. While each substrate washing station A is coordinated 
with the penetrant remover feeder E which is the supply source of a penetrant remover, respectively, each above-mentioned equipment A-E is 
considered as the configuration by which actuation control is carried out by interlocking mutually by system control station F. Hereafter, sequential 
explanation is given for every component. 

[0012] Substrate carrying-in equipment B is a part which carries in Wafer W from a before process, and the wafer W before washing processing 
and two or more W.~ are stocked here, and carry out the carrying-in standby of it here. Moreover, substrate taking-out equipment C is a part which 
takes out Wafer W to degree process, and the wafer W after washing processing and two or more W.- are stocked here, and carry out the taking-out 
standby of it here. Both [ these ] the equipments B and C are equipped with the same basic configuration so that the following may explain. 
[00131 That is if it explains taking the case of substrate carrying-in equipment B, as this substrate carrying-in equipment B is shown in drawing 2 , 
while closing motion of the substrate standby room 1 is enabled to a before process side by the 1st closing motion shutter 2, closing motion of it is 
enabled to the robot room 4 by the 2nd closing motion shutter 3. , , 

[0014] Moreover two or more wafers W and W, the substrate attaching part 5 which holds - with a predetermined array pitch m the vertical 
direction in the level condition, and this substrate attaching part 5 are moved, and it comes to have Wafers W and W and the positioning section 6 
of - which performs positioning for carrying-in appearance in the above-mentioned substrate standby room 1 . 

[0015] Specifically the above-mentioned substrate attaching part 5 consists of cassette installation base 5a which has a level installation side, and 
cassette 5for conveyance b which demounts on this cassette installation base 5a, and is laid possible. Although this cassette 5b for conveyance is 
not made to serve a double purpose as an object for wafer conveyance besides this system and is not illustrated, the retention groove holding the 
periphery section of Wafer W is prepared in that interior with the predetermined array pitch. And in the case of wafer conveyance, while cassette 5 b 
for conveyance is dealt with with Wafers W and W and the position in which - is held in the shape of [ vertical ] standing up, in case it is laid in the 
above-mentioned cassette installation base 5a, it is dealt with with Wafers W and W and the position in which - is held at a level lodging condition. 

[0016] In addition, the above-mentioned substrate attaching part 5 may be made into the structure only for attaching parts where the above- 
mentioned cassette installation base 5a and cassette 5b for conveyance were formed in one, and an equipment configuration to transfer Wafers W 
and W and - to the above-mentioned substrate attaching part 5 from the cassette for wafer conveyance besides this system will be added m this 
case 

[001 7] Specifically the above-mentioned positioning section 6 consists of feed screw device 6a which carries out rise-and-fall actuation of the 
above-mentioned cassette installation base 5a, and drive-motor 6b which carries out revolution actuation of this feed screw device 6a. And by 
actuation of drive-motor 6b interlocked with actuation of the substrate transfer equipment D mentioned later, through feed screw device 6a, to a 
cassette installation base 5a pan, the wafers W and W in cassette 5b for conveyance and - go up and down in the vertical direction, and positioning 
for the carrying-in appearance is performed. 

[0018] In addition, although not illustrated, the rolling mechanism for carrying out the level revolution of the cassette installation base 5a may be 
prepared in the above-mentioned positioning section 6, and you may consider as the configuration positioned so that opening of cassette 5b for 
conveyance on cassette installation base 5a may carry out opposite arrangement at the 1st and 2nd shutters 2 and 3 of the above, respectively. 
[0019] Moreover, in relation to the above-mentioned configuration, the wafer centering section 7 and the wafer number-of-sheets check sensor 8 

[Oolome wafer centering section 7 is for smoothly and ensuring sampling actuation of the wafer W by the substrate transfer equipment D 
mentioned later etc., consists of wafer contact bar 7a and level cylinder 7b, and by projection actuation of the piston rod of level cylinder 7b, wafer 
contact bar 7a moves forward, and it carries out press alignment (centering) of the wafers W and W in cassette 5b for conveyance, and -. 
[0021] The wafer number-of-sheets check sensor 8 is for controlling actuation of the above-mentioned substrate transfer equipment D, and consists 
of wafer check sensor 8a, vertical cylinder 8b, and level cylinder 8c. And vertical cylinder 8b and level cylinder 8c project, it is positioned so that 
wafer check sensor 8a may carry out a right pair to the wafers W and W in cassette 5b for conveyance, and -, and these wafers W and W and the 
existence of the existence of a maintenance location, Wafers W and W, and - of - are detected, and actuation of the above-mentioned positioning 
section 6 and the substrate transfer equipment D is controlled by ** ON actuation. 

[0022] Closing motion of the 1st closing motion shutter 2 is enabled to the process [ degree ] side, and also substrate taking-out equipment C is 
equipped with the same basic configuration as the above-mentioned substrate carrying-in equipment B. , 
[0023] The substrate transfer equipment D transfers one wafer W at a time with a level condition between substrate carrying-in equipment B and 
the substrate washing station A and between this substrate washing station A and the above-mentioned substrate taking-out equipment C. 
[0024] This substrate transfer equipment D is made into the gestalt of the transfer robot of a vacuum adsorption equation as shown in drawing] and 
drawing 3 in the operation gestalt of a graphic display, is formed in the robot room 4 and is specifically considered as the configuration which 
moves Wafer W between cassette 5b for conveyance in substrate carrying-in equipment B or substrate taking-out equipment C, and the substrate 
supporter 17 of the substrate washing station A mentioned later. 

[0025] The transfer robot D comes as the body to have the hand section 10 which carries out level actuation while carrying out rise-and-fall 
actuation, and the substrate adsorption section 1 1 which carries out vacuum adsorption chucking of the wafer W like a graphic display. Specifically, 
the hand section 10 is coordinated with the driving source (for example, AC servo motor) of the robot body 12 intenor while it is formed in the 
robot body 1 2 upside possible [ rise and fall ] and pivotable through a pivot 13. 

[0026] The substrate adsorption section 1 1 is formed in the point of the hand section 10, and is made into the gestalt of an attraction plate as shown 
in drawing 4 This attraction plate 1 1 is drawin g 4 (a). It considers as the flat-surface configuration of about U typefaces as shown, and crevice 1 la 
holding Wafer W is formed in that top face. Moreover, in this crevice 11a, the attraction projections 1 lb and 1 lb of plurality (it sets to the thing ot 
a graphic display and is four) and - which carry out attraction support of the wafer W are prepared, and sources of negative pressure of these 
attraction projections 1 lb and 1 lb and such as a vacuum pump which does not illustrate an attraction hole, are open for free passage. 
[00271 And the attraction plate 1 1 is moved on the substrate supporter 17 or cassette 5b for conveyance, after it samples the wafer W on cassette 
5for conveyance b or the substrate supporter 17 with a level condition and only a predetermined include angle rotates it horizontally by handling 
actuation of the hand section 10. In this case, after carrying out rise-and-fall actuation by one pitch perpendicularly on the occasion of extraction 
and insertion of Wafer W to cassette 5b for conveyance, actuation control of the hand section 10 is carried out so that the same actuation as the 
above may be repeated successively. , , , „ . 

T0028] The substrate washing station A comes to have a configuration for carrying out DIP washing with the configuration for carrying out spray 
washing processing so that it may be the thing of one chamber single wafer processing which carries out washing processing into the single 
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Kf 8 i?*' L- b \7 eiy ° ne ' Sheet ' two 0r more Wnds <>f Penetrant removers and Wafer W may be described below 

zone 20, the drain section 21, me subsn^ ^'washing \\ rtc ^SST^T ^ 1§ ' " D injeCti ° n n0Zzle 19 ' 1,16 inert gas feed 

Se^ of tbe wafer W, and the inside diameter is set as the 

which injects a penetrant remover is ftSStaSiSjSSfSS/ w * e lower ™ diame ter portion 26, the injection nozzle 27 

InSa^^ 

arranged. The gate opening 32 has the opening a^ * wh ic *e jJSoffl,!? gate opening 32 horizontally, and, specifically, it is 
maintenance in the level condition may pass Wafer W as show^ Sh™SS m above-mentioned transfer robot D which did adsorption 
are made the structure which can be opened and cTosed mdeDe^entSKino ^ ^^^^ both the rise-and-fall gates 30 and 3 1 
respectively. P independently by driving sources, such as an air cylinder, in the vertical direction, 

supporter 8 ,; comes to ^T^^SSSS^SSlZ itl" *W T^T ******* the Substrate 
chucking support of the periphery sectjo g n of Wafer 7 § **** " d * f0Ur) ^ " which 0ut 

SwrwtTKma^ 

that it is movable. The chuSg anS and X^SZSl^^ 1 ff m " 3 r0Und " il is "W"S 

may become the same height mutually JlerebTthey caS ZchuckTnt ^ ^ res P ectivel y> and - are set up so that it 

the time of chucking. V ' Y out Peking support of the penphery section of Wafer W in the level condition at 

Wafer W, the chucking side 37 being used as IteririMk L T J u P en P her y ■«*« of the rectangle cross section of 
c=^^ 

such a configuration supports the aJ^SSS^SSZ 32 o^SH^ * 'T ° f ^ W by C ° nSidering as 

the W round edge of wafers. periphery section of Wafer W, it has effectiveness, like there is no chipping of 

[0039] Although the substrate revolution section 1 8 does not carry out the level revnlnri™ n f a. ,i,„ j 

time of spray washing and spin desiccation and concrctestmcS ^iSSSTST- above-mentioned substrate supporter 17 at the 
the level condition at a part for the point of to Sing shS ' 8 SUPP ° n ° f the SUbStrate SUpporter 17 is carTied o* in 

tt^^SSTSi SoT ** SUbStrate riSe - and - fa " SeCti °" WWch »*" * g ° »P - d d - the substmte supporter 1 7 

K^e^ ^ed, and a level revolution is 

carrying-in appearance and the desiccation proces^ his substrate rise-and-fall section in the wafer 

KfS i"? on in the ,ower narrow di ™ eter p°^ n 26 3«fS SZSS£ 8 ,ocatKm ' md ** wafer washing 

SS^S^JKs"?^ paSaTelfTtote ] " *? T f-*** * *» " P ^ 25 of a "ove- 

substrate supporter l! to the front fee of me wl wlX^S^ZnSZ^^ !T** ° Ut a ^ ^ t0 the 

ssats? rr ttr nozzie 19 is s5ss^^^ to a core in * e ievei 

Ee" 

27 injects a penetrant remover to the rear facetf* ^5S^ i^wT^T^S^ >s enabled. Thereby, an injection nozzle 

rootT 8 m f i,er fer rt w is out c the front sxk; S^ss^t™ - out - ™ ereby ' simultaneous 

abbreviation) is enabled. In SdETZX «T< 2 S P "f ge ^ mert gaS ^ source dis Play 
enabled, and it is considered^ 'T^^ZTXT^TiZ^S^t^ ^7'*™* n0ZZ ' eS 19 » d 27 is 

-^.andmeup^ott^ 
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[0047] From the time of carrying in of the wafer W to the processing chamber 1 5, till taking out, it is full automatic and the substrate washing 
control section 22 performs selectively wet down stream processing of the various kinds which interlock mutually, carry out actuation control, are 
interlocked with actuation of the penetrant remover feeder E, and mention the above-mentioned gate section 16, the substrate revolution section 18, 
an injection nozzle 19, the inert gas feed zone 20, and drain section 21 grade later, and an all directions type. 

[0048] II. The configuration for carrying out DIP washing: In addition to the above-mentioned configuration for carrying out spin washing 
processing, the substrate washing station A is equipped also with the configuration for carrying out DIP washing. 

[0049] That is, the penetrant remover feed zone 40 which supplies a penetrant remover in the lower narrow diameter portion 26 is formed in the 
lower narrow diameter portion 26 of the above-mentioned processing chamber 15. The free passage of this penetrant remover feed zone 40 to the 
above-mentioned penetrant remover feeder E is enabled, and it is constituted so that a penetrant remover may be supplied to extent in which the 
wafer W supported by the substrate supporter 17 in the lower narrow diameter portion 26 can be immersed. 

[0050] Moreover, the lower narrow diameter portion 26 is made into the structure where it may function as the overflow tub which produces the 
rise How of a penetrant remover, or a tub which produces the level flow along the wafer table rear face of a penetrant remover, corresponding to 

[005 1] That is, in the flank of the lower narrow diameter portion 26, the penetrant remover overflow section 41 is formed in the upside location of 
the above-mentioned penetrant remover feed zone 40. It considers as the configuration which generates by this the lifting flow of the penetrant 
remover immersed in Wafer W selectively in DIP washing. 

[0052] Moreover, as shown in drawing 8 , the level flow section 42 is formed in the bottom location of the opposite hand pair opposite side section 
of the above-mentioned penetrant remover feed zone 40. It considers as the configuration which generates the level flow which met by this the table 
rear face of the wafer W of a penetrant remover immersed in Wafer W selectively in DIP washing. 

[0053] The penetrant remover feeder E is the supply source which supplies a penetrant remover to the substrate washing station A, for example, is 
selectively equipped with the configuration for performing washing with SC-1 liquid shown in drawing! , and the configuration for performing 
washing by the fluoric acid water solution (HF) shown in drjwing_6 . 

[0054] The SC-1 liquid supply circuit of the penetrant remover feeder E shown in drawing 5 carries out selection supply of SC-1 liquid and the 
ultrapure water. 

[0055] And at the time of SC-1 liquid washing, are supplied, respectively from the hydrogen-peroxide (H2 02) supply source 50, the ammonia 
(NH4 OH) supply source 5 1, and the ultrapure water (DIW) supply source 52. After being mixed with a mixing tank 53, while circulating through 
the inside of a circuit through a filter 55 and a heater 56 by the feed pump 54 and generating SC-1 liquid of predetermined concentration and 
predetermined temperature, a hydrogen peroxide, ammonia, and ultrapure water It is supplied by change-over valves 57 and 57 and change 
actuation of - into the processing chamber 15 from the above-mentioned injection nozzles 19 and 27 and the penetrant remover feed zone 40. SC-1 
concentration meter which detects the concentration of SC-1 liquid with which 58 is generated in a circuit, and 59 show the thermometer which 
detects the temperature of SC-1 liquid generated in a circuit. SC-1 liquid collected from the drain section 21 , the penetrant remover overflow 
section 41 , or the level flow section 42 circulates through an SC-1 liquid supply circuit again, and reuse of it is enabled. 
[0056] Moreover, the ultrapure water of change-over valves 57 and 57 and - supplied from the ultrapure water supply source 52 is supplied by 
change actuation 'into the processing chamber 15 from the above-mentioned injection nozzles 19 and 27 and the penetrant remover feed zone 40 at 
the time of a rinse. ■ . . . 

[0057] Moreover, the fluoric acid water-solution supply circuit of the penetrant remover feeder E shown in drawingo cames out selection supply ol 
a fluoric acid water solution and the ultrapure water. 

[0058] And at the time of fluoric acid water-solution washing, the fluoric acid, hydrogen peroxide, and ultrapure water which are supplied, 
respectively from the fluoric acid (HF) supply source 60, the hydrogen-peroxide supply source 61 , and the ultrapure water supply source 62 are 
temporarily stored by the thermostat 66, and are heated by predetermined temperature while circulating through the inside of a circuit through a 
filter 65 by the feed pump 64 and generating the fluoric acid water solution of predetermined concentration, after being mixed with a mixing tank 
63. Thus, the fluoric acid water solution by which mixed generation was carried out is supplied by change-over valves 67 and 67 and change 
actuation of - into the processing chamber 15 at predetermined concentration and predetermined temperature from the above-mentioned injection 
nozzles 19 and 27 and the penetrant remover feed zone 40. The fluoric acid concentration meter which detects the concentration of the fluoric acid 
water solution with which 68 is generated in a circuit, and 69 show the thermometer which detects the temperature of the fluoric acid water solution 
generated in a circuit. The fluoric acid water solution collected from the drain section 21, the penetrant remover overflow section 41, or the level 
flow section 42 circulates through a fluoric acid water-solution supply circuit again, and reuse of it is enabled. 

[0059] Moreover, the ultrapure water of change-over valves 67 and 67 and - supplied from the ultrapure water supply source 62 is supplied by 
change actuation 'into the processing chamber 15 from the above-mentioned injection nozzles 19 and 27 and the penetrant remover feed zone 40 at 
the time of a rinse. In this case, ultrasonic cleaning by concomitant use of the ultrasonic generator which is not illustrated is also possible suitably. 
[0060] In addition although detailed explanation is omitted, the penetrant remover feeder E can include the penetrant remover supply circuit 
including an SC-21iquid supply circuit besides the SC-1 liquid supply circuit (refer to drawing! ) mentioned above or a fluoric acid water-solution 
supply circuit (refer to drawing 6 ) of everything but common knowledge conventionally, and, thereby, can perform selectively and continuously 
wet processing by various kinds of penetrant removers. 

[0061] moreover, as the supply approach of the penetrant remover to each substrate washing station A, from the penetrant remover feeder E For 
example, the method of supplying the same penetrant remover to all four sets of the substrate washing stations A and A, and - in the same 
sequence, and completing a series of same washing processes with each substrate washing station A, Or while supplying SC-1 liquid to two 
substrate washing stations A and A, it carries out supplying a fluoric acid water solution etc. to other two substrate washing stations A and A. 
Various washing arts, such as an approach of completing a series of washing processes for each substrate washing station A by two or more 
substrate washing stations A and A and - as only for [ of specification ] washing processings, are employable. Furthermore, the number of 
installation of the substrate washing station A can also be suitably fluctuated according to the object. 

[0062] System control station F interlocks mutually, carries out actuation control of these substrates carrying-in equipment B, the substrate washing 
station A, and the substrate taking-out equipment C, and is full automatic till taking out to degree process from the time of carrying in from the 
process before Wafer W, and a series of wet down stream processing [ in / by this system control station F / the following substrate washing 
systems ] is performed. . , 

[0063] I. Wafers W and W, the wafers W and W before washing of - conveyed from the process before carrying-in:, and - align by the wafer 
centering section 7, and stand by the transfer robot D of the robot room 4 while carrying-in arrangement is carried out in the condition of having 
held in cassette 5b for conveyance, on cassette installation base 5a of substrate carrying-in equipment B and they are positioned by the positioning 
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section 6, as shown in drawing 2 

of each substrate washing station A co " v eyance with a level condition, and does sequential carrying in into the processing chamber 1 5 

nozzles 19 and 27, and spin desiccation is performed ' * ** ^P' 6 ' mtr0gen gaS ' 15 m J ected il from in J ecti °n 

ct. rl" g ? ha "] ber m Wh ' Ch C ° nSt,tUteS the pr0Cessin § chamber W">« of the subfeate wasMnrfaTion A is specifically a 
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formed in the flank of the major-diameter body 25, in the interior, the injection nozzle 19 which injects a penetrant remover is formed in the front 
face of the wafer W supported by the above-mentioned substrate supporter 17. 

[00841 In the thing of a graphic display, the above-mentioned major-diameter body 25 is made into the up Shimowake rate structure which consists 
of body 25a and lid 25b While it is formed in the above-mentioned minor diameter body 26 and one, that lower part being used as the cylinder of a 
reverse cone configuration, as for body 25a, the upper bed edge of this body 25a lids lid 25b for it with a watertight and airtightness demountable 
with the anchoring bolt 70. Moreover, the above-mentioned inert gas feed zone 20 and the injection nozzle 19 are formed in this lid 25b. 
r00851 The lower narrow diameter portion 26 is the part which carries out washing processing of the wafer W, and is made into the gestalt of a 
minor diameter body. The inside diameter of this lower narrow diameter portion 26 is set as the magnitude which can hold the above-mentioned 
substrate supporter 17 which supports Wafer W in the level condition. The substrate supporter 17 is formed in the center of a pars basilaris ossis 
occipitalis of the minor diameter body 26 pivotable horizontally possible [ rise-and-fall actuation ] so that it may mention later. Moreover, in the 
lower narrow diameter portion 26, the injection nozzle 27 which injects a penetrant remover is formed in the rear face of Wafer W. 
[0086] The processing chamber 15 is installed on the equipment pedestal 200 by the support saddles 250 and 250 and - which have a height 

foO^TlHs madHnto the double-gate structure which comes to have the rise-and-fall gates 30 and 31 of a couple while the closing motion which 
constitutes the substrate carrying-in outlet of the processing chamber 15 is possible for the gate section 16 which constitutes the gating arrangement 
of the processing chamber 15, and projecting to a horizontal outside and preparing it in it from the flank of the above-mentioned major-diameter 

body 25, as shown in drawjngJO . m u '• *i 

[00881 As shown in drawing 12 , from the flank of the major-diameter body 25, the gate opening 32 of the gate section 16 projects to a horizontal 
outside, and is prepared in it, and both the above-mentioned rise-and-fall gates 30 and 31 have predetermined spacing in this gate opening 32 in the 
horizontal direction of substrate carrying-in appearance, i.e., the direction, and, specifically, it is arranged. 

[0089] The gate opening 32 has the opening area in which the hand section 10 of said transfer robot D which did adsorption maintenance in the 
level condition may pass Wafer W, as shown in above-mentioned drawing 3 . 

[0090] Inside-and-outside both the rise-and-fall gates 30 and 31 are considered as the configuration which can be opened and closed independently 
by the rise-and-fall cylinder 1 00 in the vertical direction, respectively. 

[0091] The rise-and-fall gates 30 and 31 being used as plate-like [ equipped with the geometry which may blockade the above-mentioned gate 
opening 32 ] specifically, they are supported so that it may slide on the inside of guide rail 32a prepared in the gate opening 32, and 32a in the 
vertical direction. Moreover, it considers as a rust configuration that that lateral surface should make it the inclined plane of the sense in the bottom, 
Points 30a and 31a i.e., the soffit sections, of the rise-and-fall gates 30 and 31, closedown engagement of these soffit sections 30a and 31a at the 
pars basilaris ossis occipitalis of the above-mentioned guide rails 32a and 32a is enabled, and, thereby, the gate opening 32 is blockaded with an 
airtight and watertightness. 

[0092] The above-mentioned rise-and-fall cylinder 100 is a rod loess cylinder, and while linear guide 100a of the rod loess cylinder 100 is 
prolonged in the direction of a vertical at the gate body (body of a gating arrangement) 1 01 by which support immobilization was carried out and 
being prepared outside drawing at the equipment pedestal 200, the base of the above-mentioned rise-and-fall gates 30 and 31 is attached in 
cylinder-body 1 00b which moves along with this linear guide 1 00a, respectively. 

[0093] Moreover, the exhaust air section 29 is formed in the pars basilaris ossis occipitalis of the rise-and-fall gate 30 of a up Nonkazu pair, and the 
gate opening 32 between 31, and it considers as the configuration which performs the exhaust air in the gate opening 32 compulsonly at it. 
Furthermore, the wash water feed zone 102 which can be open for free passage to the ultrapure water supply source which is not illustrated is 
formed in the upper part of the gate opening 32 in the inside part of the inside rise-and-fall gate 3 1 , and it is constituted so that the penetrant 
remover which carried out scattering adhesion may be washed by the medial surface of the above-mentioned rise-and-fall gate 3 1 . In relation to 
this the drain section 103 which discharges a penetrant remover and inert gas is formed in the pars basilaris ossis occipitalis of the above- 
mentioned guide rails 32a and 32a in which the points 30a and 31a of both the rise-and-fall gates 30 and 31 carry out closedown engagement. 
[0094] It continues, after it carries out a deer and the outside rise-and-fall gate 30 opens first opening actuation of the gate opening 32 at the time of 
wafer carrying-in appearance, and after the inside rise-and-fall gate 31 closes [ the inside rise-and-fall gate 31 ] closedown actuation of the gate 
opening 32 first at an aperture and reverse, the outside rise-and-fall gate 30 closes continuously. Moreover, at the time of this closing motion, the 
forcible exhaust air of the inside of the gate opening 32 is carried out by the exhaust air section 29, and it prevents effectively that Myst in the 
processing chamber 15 etc. is spread to the exterior according to the synergistic effect of these double-gate structure and compulsive exhaust air 

structure. „ t . , ' . • • v 

[0095] The substrate supporter 17 which constitutes the chucking equipment of Wafer W is formed in the center of a pars basilaris ossis occipitalis 
in the lower narrow diameter portion 26 of the processing chamber 15, and is considered as the configuration which supports one wafer W in the 
level condition. 

[0096] Specifically, the substrate supporter 17 of a graphic display comes to have four chucking arms 35 and 35 and - which carry out chucking 
support of the periphery section of Wafer W, as shown in drawing 13 thru/or drawing 16 . The number of arrangement of this chucking arm 35 is 
suitably set up according to the objects, such as magnitude of the wafer W which should be dealt with. 

[0097] these chucking arms 35 and 35 and - are shown in drawing 13 - as - a circumferencial direction - equiangular - having - the radial of 4th 
grade ** - and as shown in drawing 14 , while inclining toward the outer-diameter side upper part of Wafer W and being prepared in it, both-way 
migration is carried out in the radiation direction by the closing motion section 105 mentioned later, and the switching action is made possible. 
[0098] Anchoring immobilization of the supporter body 1 10 is carried out, and, specifically, the chucking arm 35 is held possible [ both-way 
sliding to the radiation direction ] at the insertion holes 1 10a and 1 10a of this supporter body 1 10, and - at a part for the point of the revolving shaft 
38 of the substrate revolution section 1 8 mentioned later. 

[0099] Moreover the chucking arms 35 and 35, the chucking pawls 36 and 36 of - formed at the head, respectively, and - are set up so that it may 
become the same height mutually, and thereby, they carry out chucking support of the periphery section of Wafer W in the level condition at the 

time of chucking. . - . 

[0100] Moreover, the chucking side 37 of the chucking pawl 36 has the cross-section configuration corresponding to the cross-section configuration 
of the periphery section of Wafer W. Specifically, it is formed to the periphery section of the rectangle cross section of Wafer W, the chucking side 
37 being used as the right-angle flat surface which inclined in the vertical direction so that contact support of the periphery section corner may be 
carried out in the state of a point contact condition or line contact, so that it may expand to drawingJl and may be shown. 
[0101] By this the periphery section of Wafer W will be supported by the above-mentioned chucking sides 37 and 37 and - in the state of 
constraint in the vertical direction at the time of the chucking arms 35 and 35 and chucking of-. Moreover, this support condition is set as extent 
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H ^l^S^ ¥e 121 ' ^ ** C ' 0Sing ^ S6Cti0n 105 «*» Mentioned chucking arm 35 beco.es, as 

^gggjj'l ,,11, 

flange 124a, ,t ,s made ,nto the engagement structure which the chucking arm 35 projects and Both 120 and 124a can move in the « ON diSrion 

ml™:*TZi^ m T? T 120 ~ * e ShapC ° f ^ Same 3x16 - and Mobilization is Zed Sfone * " 

[0107] The nse-and-fall cylinder 126 makes it go up and down the above-mentioned closing motion rod 123 soedficaflv cmnW an a ,V rvii^w 
and turns anchoring support upward in the bottom location of the above-mentioned closing motion rodl 2 intoe mS, 20?SS2 ta SLSJSS' 

S Stag ioti^S reVOlVmg Sh3ft 38> 3,1(1 3 C ° nCrete C ° ntaCt engagCment ° f the sofit « ^ « - -ffit flLge 

SS!Hi C i on"?' 110 " Ca T ed ° Ut ^ dCer 4,1(1 1,16 0rdinary state > i c - the above-mentioned piston rod 126a, carried out ** ON The closine 
motion cam 120 descends by the return elasticity of the above-mentioned return spring 127. If the chucking arms 3™35 and" arein ******* 

Kagi-SSKs: asassitsrJsSssr 

a^oTSrS. 11 ^ PCak materiaL M ° re0Ver ' thC memb6r in — With the *™ -over rchSnjSfgrade 

ElJ^Jff reV °^ Uti ° n T ti0 u ' 8 Cam f ° Ut thC level reV0luti0n of the above-mentioned substrate supporter 17 at the time of sprav 
Z^hotl P :^l\7^y ShOWR m ' ' ** • ** above-mcntioneTrcvolving sh^TanStKrive 

[0112] While the above-mentioned revolving shaft 38 is supported to revolve bv bearing 141 and 141 anH nivnt^i^ j„ a* » 

s: ikssste? gh 11,6 ^ trananission device which consists of ,ransmission pu,iey S ^r„t„ 

n?i!ilinSl. iS ^ ed , 0Ut ' evolution of the substrate supporter 17 is carried out by revolution actuation of a drive motor 140 with a 

SS!SlXEiSf thnmgh 3 reV0,Vmg Sh3ft 38> r ° tati0nal SpeCd iS SCt UP b * » <^«y responding trmiSU 

KilTJi l! * e s ^ trate 1 rise - and ; fa11 action 1 50 which makes it go up and down the substrate supporter 1 7 between a lifting location 
Snde^^^ 

EUSi'SS? 1 th 7^ ove - men | t ! on 1 ed 201 * not specifically illustrated, it considers as the structure by which rise-and-fall advice is carried 
out in the linear guide (graphic display abbreviation) top prepared in the vertical direction by extending at the equipmentwdestel 200 and tlT 

. 7™°?K d subs ^suPporter 17 «"> *e substrate revolution section 18 are carried on this ramp 201 * P ^ ' 
Si K n T? *! Cy K der 202 makCS ? 60 " P ™ d d0Wn Ae ram P 201 which SU PP°^ the substrate supporter 17 and specifically 
coS^r K y ndCT "? an ?° nn8 ^ ° f t * e cvlinder - bod y 2 « 2 a « carried out on the equipment pedestaK the ^pSonS 202Us 
connected to the above-mentioned ramp 20 1 through the connection bracket 203. 
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[01 18] A deer is carried out, in both [ these ] locations, the substrate supporter 17 has a predetermined rotational speed, and a level revolution is 
carried out by the above-mentioned substrate revolution section 18 while it is suitably positioned by this substrate rise-and-fall section 150 in the 
wafer carrying-in appearance and the desiccation processing location in the major-diameter body 25 which is a lifting location, and the wafer 
washing processing location in the lower narrow diameter portion 26 which is a downward location. 

[0119] Moreover, corresponding to rise and fall and revolution actuation of the above-mentioned substrate supporter 17, the shaft-sealing structure 
(shaft-sealing equipment) 210 as shown in drawing 17 and drawing 18 is adopted as the revolving shaft 38. 

[0120] This shaft-sealing structure 210 seals a part for the shank in the processing chamber 15 in a revolving shaft 38, and comes to have a fixed 
side, the annular seal 21 1 prepared in either of the shanks by the side of a revolution, and this annular seal 21 1 and the simple labyrinth seal 212 
which has two incomes. „ , . , _ , .. . 

[0121] The annular seal 21 1 is an annular seal made from Teflon, and is prepared in the susceptor 215 of processing chamber 15 pars basilaris ossis 
occipitalis which is a fixed side in the thing of a graphic display. 

[0 1 22] As shown in drawing 18 , while body of seal 2 1 1 a of the annular seal 2 1 1 binds tight in the proper place of the above-mentioned susceptor 
215 in the shape of pinching by the annular anchoring member 230 and is specifically fixed to it, anchoring immobilization of the seal color 216 is 
carried out at the above-mentioned revolving shaft 38, and close engagement of head seal-lip 21 lb of the annular seal 21 1 is enabled possible 
[ sliding ] at shaft-orientations sealing-surface 216a of this seal color 216. Let the above-mentioned shaft-orientations seahng-surface 216a be the 
level circumferentia vertical to the axis of a revolving shaft 38. . 
[0 1 23] Carrying out a deer, enable close engagement of the sliding of the above-mentioned head seal-hp 2 1 1 b, and it secures the airtight and the 
watertightness of this part to the above-mentioned shaft-orientations sealing-surface 216a which counters in the access condition of the direction of 
a normal axis of the seal color 216 and susceptor 215, the downward condition 38, i.e., the revolving shaft, of the substrate supporter 17. 
[0124] Moreover, the annular flange 217 is attached in the above-mentioned revolving shaft 38. In the access condition of the direction of a normal 
axis of the above-mentioned seal color 216 and susceptor 215, this annular flange 217 is prolonged below in the outer-diameter side of the above- 
mentioned shaft-orientations sealing-surface 216a, and is prepared in the shape of suspension. Corresponding to this, a circular sulcus 218 is 
established in susceptor 215, and it considers as the structure which the above-mentioned annular flange 217 has a small clearance, and is fitted in 
by non-contact into this circular sulcus 218. Thereby, the labyrinth seal which follows this seal section is formed in the outer-diameter side of the 
seal section of the above-mentioned annular seal 211. . 
[0125] In addition, the above-mentioned annular seal 21 1 may be formed in the revolving-shaft 38 side which is a configuration [ of a graphic 
display and reverse ], i.e., revolution, side. . 
[0126] Three upper injection nozzles 19 are formed in the thing of a graphic display, that is, as shown in drawingJI , three sets of injection nozzles 
19a, 19b, and 19c are mutual to lid 25b of the major-diameter body 25 of the processing chamber 1 5 - it is arranged so that it may not interfere in 
level-turn actuation of**. • *im/- 

[0127] While the concrete configuration of these injection nozzles 19a, 19b, and 19c is supported to revolve pivotable [ the rotation pivot 219 / in 
the state of a vertical ] to lid 25b, the level bar 220 is formed in the point of a mounting eclipse and this level bar 220, and injection nozzles 19a, 
1 9b, and 1 9c are formed downward in the soffit of this rotation pivot 2 1 9, respectively. 

[0128] Moreover anchoring support of the drive motor 221 is carried out in the outside upper part of the above-mentioned lid 25b, and actuation 
connection of the driving shaft 221a is carried out through the shaft coupling 222 at the shape of the above-mentioned rotation pivot 219 and the 
same axle 

[0129] Furthermore while the penetrant remover supply way 223 is mostly established in the interior of the above-mentioned rotation pivot 219 
and the level bar 220 covering the overall length and the head is opened for free passage by injection nozzles 19a, 19b, and 19c, the free passage of 
the end face to said penetrant remover feeder E is enabled. . 
[0130] Thereby carrying out a level turn to the substrate supporter 17 to the front face of the wafer W by which revolution support is earned out 
ranging from the periphery to a core in the level condition, the level turn of each injection nozzles 19a, 19b, and 19c is carried out, and they inject 
the penetrant remover after quiescence. , 
[0131] In addition in the thing of a graphic display, injection nozzles 19a and 19c are made into the structure which injects a penetrant remover to a 
radial. On the other hand, it is considered as the configuration suitable for ultrasonic cleaning, injection nozzle 19b being used as the structure 
which is equipped with slit-like opening and injects a penetrant remover in the shape of a curtain. Moreover, in relation to this, the drop receptacle 
240 is formed in the injection nozzle 19b bottom, and it considers as the structure of receiving the drop of the penetrant remover which is got 
blocked from injection nozzle 1 9b, and always falls for prevention. Furthermore, the tank cleaning nozzle 260 for washing the wall of the 
processing chamber 15 is prepared for the proper place of the rotation pivot 219 of injection nozzle 19b. This tank cleaning nozzle 260 is spherical, 
and is made into the structure which injects a penetrant remover over that perimeter. 

[0132] On the other hand, four lower injection nozzles 27 are formed in the thing of a graphic display. That is, in the flank near the pars basilaris 
ossis occipitalis in the minor diameter body 26 of the processing chamber 1 5, it has regular intervals to a hoop direction, and four sets of injection 
nozzles 27 and 27 and - are prepared fixed in the state of facing up. The free passage also of these injection nozzles 27 and 27 and - to the 
penetrant remover feeder E is enabled like injection nozzles 19a, 19b, and 19c. Thereby, an injection nozzle 27 injects a penetrant remover to the 
rear face of the above-mentioned wafer W by which revolution support is carried out. Thereby, simultaneous washing of the wafer W is carried out 
in the front flesh-side both sides into the lower narrow diameter portion 26. 

[0133] While the inert gas feed zone 20 supplies the inert gas for carrying out the blowdown permutation of the penetrant remover in the processing 
chamber 1 5 and is prepared in the crowning of lid 25b in the major-diameter body 25, the free passage of it to an inert gas supply source (graphic 
display abbreviation) is enabled. In addition, the free passage of this inert gas supply source is enabled also at the above-mentioned injection 
nozzles 19a- 19c, 27 and 27, and -, and it is considered as the configuration as which these injection nozzles may also function as an inert gas feed 

zone selectively. ' „- -i t-- i ■ n • 

[0134] The drain section 21 is prepared for the proper place of the processing chamber 15 corresponding to this. While this drain section 21 is 
formed in the pars basilaris ossis occipitalis of the minor diameter body 26 two or more places in order to perform blowdown of a penetrant 
remover and blowdown of inert gas, the free passage of it to the penetrant remover feeder E and the equipment exterior is enabled. In addition, it is 
also possible to prepare separately the exhaust air section of the dedication which discharges inert gas, and to make the above-mentioned dram 
section 21 only into for penetrant remover blowdowns. 

[0135] Moreover, although the inert gas feed zone 20 is not specifically illustrated, while being prepared also in inside-and-outside both the rise- 
and-fall gate 30 in the above-mentioned gate opening 32, and the up location between 31, as mentioned above, the exhaust air section 29 is formed 
in the pars basilaris ossis occipitalis of the gate opening 32 which counters this. 
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remover feed zone 40 to the above-mentioned penetrant remover ££ B^SmS^SSZ!?' ^ ° f penetrant 

supplied to extent in which the wafer W supported bv the^Zt™!r n 1 »s constituted so that a penetrant remover may be 
[0138) Moreover, the minor diameter body^ ZSJZi £22^1^^*^ "Sf 26 CB " be immerSed - 
a penetrant remover, or a tub which produces the leve ^SS^£S£S S * e J"* rftow tub which produces ,he rise fl ™ of 
0139] That is, it sets to the flank of the minor diameL hoHv a nH < J ° f 3 p netrant remove r. corresponding to this, 
in the boundary parts of the ^nSiS^Ki'S m T' penetrant re ™ver overflow section 41 is formed 

feed zone 40 ] [ upside ] It considers as SZ^S^S^SSS^^^tS^^^ 1 ° f £ above - mentioned »~ -mover 
selectively in DIP washing. generates by this the lifting flow of the penetrant remover immersed in Wafer W 

locaS^ **** -tioned above, the .eve. flow section is prepay in the bottom 

which generates^ leve. iSZSSS^SZ ^L^S^Tl^l *" ^ ^ « 

washing. . ace 01 me water w of a Penetrant remover immersed in Wafer W selectively in DIP 

KSs^ 

washing control section 22, actuation of the ^ZS^^7SS£^^^ t ^r^ 21 By ** Substrate 
processing chamber 15 to the time of taking out performs automSv SriSSl I T ° f Cmyms m ofthe wafer W t0 ,he 

above and an all directions type so that it may state S aUt ° mat,Cally and selectlve, y wet stream processing of the various kinds mentioned 

[0143] After the substrate supporter 17 hT<Z*oZ^j£Z ™ above - men «on^ «ng3 . 
the major-diameter body 25 of the processing™^ lT£ SriTSh^^" 1 .T^** "? ^ pr0cessin S location in 

delivery of the wafer W in this case through the Section 16 sect,on J ° cames out horizontal migration of the carrier 
upper part location of the substrate supporter 17 ft?S2 S^tS,^ SUPP ° n ^f* 6 Wafer W carried out ' Md Ungating to the 
[0144] the gate section .6 at this time 7m£e mt S^l^^SfZSST- " W °" the SUbStla,e SUpp0rter 17 " 
addition, between the rise-and-fall gate 30 and 31 the sSS^SS^^T °f *? A n8e ?« , - & » 8 ates 3° and 31 of a couple - in 
gas metaphor from the inert gas feed zone 20, tUS^S'HT' \ "J " ' S mterl ° Cked Wi,h > Wh " e ' 35 for the inert 

&wir cfc r ber 15> H the infl r °? e partii inK 1^5^**^*^* ^ diffusion of the fumes in 

that the chucking side 37 of that chucking pawl 36 ^tSSS^S^^^^^T 9 C ° nditi ° n is acquired in order 

direction as shown in drawing 15 , contamination on KKound a Sr wl aT l ™*" ^ * C State ° f COnstraint in the vertica > 
prevented effectively. " e l5ack g round of Wafer W and the chipping of the periphery section of Wafer W are 

SnXS 

were defined beforehand. * ' ?a&m * e pr0Cedure ,n whlch vanous kind * of washing processings mentioned above 

0^^ 

supporter 17 from injection nozzles 19a- 19c 27 an^ Td _ * * b ° th S,deS ° f *" wafer W on this subslTate 

(graphicdisplayabbreviatio^isca.ed^utse,^ 

K! m thCSe T y WaSh T g and DIP washin 8 are put to g ethCT complexly, and are performed 

while . 1ml re.olu.ion Is narriid on, by *o snbslndn ESSKSSTl K f """"" 1 7 h » * P™"^^ "OUcmd speed, 

nozzles 19.-1*, 27 and 27, nrai -, nnd spin d.siSo^XS ' 8 ' ° , ™ pk ' n " r ° e ™ is ** c,edb >' « 

EiS!^ 2. - » Of*. lowo, « „d -, in 

[0156] h, «ldm.n, 0* « g^ len , »d 2 ™„«.„nd nb... shnw ». sniabl. ^™,ZZ Tv^on ,o ft. Ins,, „d dnnip nhnng.s 
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various by within the limits of it are possible for this invention, without being limited to this. 

[0157] For example, although not illustrated, it is good also as a configuration which prepares a thickness gage in the upper part of the processing 
chamber 15, and can measure the thickness of Wafer W: In this case, a thickness gage can measure the thickness of several points (on the same 
periphery) of Wafer W by arranging in the location shifted from the core of Wafer W, and measuring, having a predetermined rotational speed and 
carrying out the level revolution of the wafer W on the substrate supporter 17 by the substrate revolution section 18. 
[0158] ' L f 

[Effect of the Invention] The substrate carrying-in equipment which according to this invention two or more wafers before washing processing are 
stocked, and carries out carrying-in standby as explained in full detail above, The substrate washing station of two or more single wafer processing 
which carries out washing processing of the one wafer by the penetrant remover of every plurality, Two or more wafers after washing processing 
are stocked, and between the substrate taking-out equipment which carries out taking-out standby, and the above-mentioned substrate carrying-in 
equipment and a substrate washing station, and between this substrate washing station and the above-mentioned substrate taking-out equipment It 
comes to have the substrate transfer equipment which transfers one wafer at a time, and the system control station which interlocks mutually and 
carries out actuation control of these equipments. While the above-mentioned substrate carrying-in equipment, a substrate washing station, and 
substrate taking-out equipment are arranged annularly and an annular array group is formed Since it comes to arrange the above-mentioned 
substrate transfer equipment in the center position of this annular array group Moreover, the result from which the various effectiveness that it 
enumerates below is acquired since the following configurations are adopted as the concrete configuration, There is no reattachment of particle etc., 
washing in a high cleanliness ambient atmosphere can be carried out to high degree of accuracy, moreover, an equipment configuration is simple 
and compact and the wafer washing technique which can respond also to limited production with a wide variety effectively can be offered. 
[0159] Therefore, arrival of the submicron age of the semiconductor device of these days can be greeted, and it can fully respond also to the very 
high cleanliness demanded on the surface of a wafer with detailed-izing of such equipment structure, and high integration. 
[0160] (1) Since it is single wafer processing which processes one wafer at a time fundamentally, there is also almost no reattachment, such as 
particle, precise processing for every wafer can be performed, and the volume of the washing space of a substrate washing station is also small, and 
a penetrant remover is also little and ends. 

[0161] (2) the configuration of each wafer substrate washing station AA is also simple, without there being no receipts and payments of a wafer in a 
washing process, touching atmospheric air, and being influenced of metal contamination, ion, or oxygen, since it is the one conventional flue type 
which carries out washing processing of the one wafer by the penetrant remover of every plurality, that is, performs all washing processes by one 
processing tub - and it can miniaturize. 

[0162] (3) Since it processes one wafer at a time, precise processing can be performed for every wafer and process control highly precise as a whole 
becomes possible. 

[0163] (4) Since washing processing of every one wafer is carried out, there is no reattachment of particle. 

[0164] (5) Since washing processing of every one wafer is carried out, the volume of washing space is small, and there are also few penetrant 
removers, they end and can respond to limited production with a wide variety. 

[0165] (6) Since double-gate structure is adopted, bleedoff to the penetrant remover in a processing chamber or the gaseous exterior is prevented 
effectively, and diffusion prevention to the chamber exterior (clean interior of a room) of the ambient atmosphere in a processing chamber can be 

performed. . 
[0166] (7) Since it comes to have the washing station of a one conventional flue type, in-line-ization which estimates at cluster(cluster)-ization is 

[0167] (8) By miniaturization and unitization of a substrate washing station, the desorption for every unit becomes possible and maintenance nature 

[0168]C9) According to the continual process to washing, rinsing, and desiccation, it becomes controllable [ the natural oxidation film ], without 
touching on the open air. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view showing the substrate washing system which is the operation gestalt 1 of this invention. 

[Drawin g 2] It is the outline block diagram showing the substrate carrying-in equipment and substrate taking-out equipment of this substrate 

washing system. 

[Drawin g 3] It is approximate account drawing for explaining the carrying-in appearance actuation to the substrate washing station of the wafer by 
the transfer robot of this substrate washing system. 

[Drawing 4] It is drawing showing this transfer robot's substrate adsorption section, and is drawing 4 (a). A top view and drawing 4 (b) It is a side 
elevation. ' 

[Drawing 5] It is the outline block diagram showing an example of the circuitry of the substrate washing station and penetrant remover feeder in 
this substrate washing system. 

[Drawing 6] It is the outline block diagram showing other examples of the circuitry of the substrate washing station and penetrant remover feeder in 
this substrate washing system similarly. 

[Drawing 7] It is drawing showing the outline configuration of the chucking arm of the substrate supporter in this substrate washing station and is 
drawing 7 (a). An outline side elevation and drawing 7 (b) An outline top view and drawing 7 (c) It is the amplification side elevation showing the 
relation of the chuck pawl and wafer at the time of chucking of this chucking arm. 

[Drawing 8] It is drawing showing the level flow configuration of the penetrant remover at the time of DIP washing in this substrate washing 
station, and is drawing 8 (a). An outline side elevation and drawing 8 (b) It is an outline top view. 

[Drawing 9] It is drawing showing the configuration at the time of the desiccation in this substrate washing station, and is drawing 9 (a). The 
outline side elevation and drawing^ (b) which show the injection configuration of inert gas It is the outline side elevation showing the flow of this 
inert gas. 

[Drawing 10] It is the side-face sectional view showing the configuration of the substrate washing station of the substrate washing system which is 
the operation gestalt 2 of this invention. 

[Drawing 11] It is the top view cutting open and showing a part of configuration of this substrate washing station. 

[Drawin g 12] It is the front view cutting open and showing a part of gating arrangement in this substrate washing station. 

[Drawin gJi] It is the top view showing the chucking equipment in this substrate washing station. 
rnrn,„;«» i ai i* :„ * i ^- i , . . _ 
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[Drawing 14] It is the transverse-plane sectional view showing the important section configuration of this chucking equipment. 
[Drawing 15] the relation of the chuck pawl and wafer at the time of chucking of this chucking equipment is expanded and shown • 
section side elevation a part 



• it is a cross- 



[Drawing 16] It is the transverse-plane sectional view showing a part of closing motion section of this chucking equipment. 
[Drawing 17] It is the transverse-plane sectional view showing the shaft-sealing equipment in this substrate washing station. 
(Drawing 18] It is the transverse-plane sectional view expanding and showing the important section of a coaxial sealing device. 
[Drawin g 19] It is the transverse-plane sectional view showing the processing chamber equipment in this substrate washing station. 
[Description of Notations] 



W Wafer 
A Substrate washing station 
B Substrate carrying-in equipment 
C Substrate taking-out equipment 
D Transfer robot (substrate transfer equipment) 
E Penetrant remover feeder 
F System control station 

10 Transfer Robot's Hand Section 

1 1 Transfer Robot's Attraction Plate (Substrate Adsorption Section) 

1 5 Processing Chamber of Substrate Washing Station 

16 Gate Section of Substrate Washing Station (Gating Arrangement) 

17 Substrate Supporter of Substrate Washing Station (Chucking Equipment) 

1 8 Substrate Revolution Section of Substrate Washing Station 

1 9 Injection Nozzle of Substrate Washing Station 

20 Inert Gas Feed Zone of Substrate Washing Station 

21 Drain Section of Substrate Washing Station 

22 Substrate Washing Control Section of Substrate Washing Station 

25 Major-Diameter Body of Processing Chamber (Up Major Diameter) 
25a The body of a major-diameter body 

25b The lid of a major-diameter body 

26 Minor Diameter Body of Processing Chamber (Lower Narrow Diameter Portion) 

27 Injection Nozzle of Substrate Washing Station 



29 Exhaust Air Section of Gate Section 

30 31 The rise-and-fall gate of the gate section 
30a, 31a Point of the rise-and-fall gate 

32 Gate Opening of Gate Section 

35 Chucking Arm of Substrate Supporter 

36 Chucking Pawl of Chucking Arm 

37 Chucking Side of Chucking Pawl 

38 Revolving Shaft of Substrate Revolution Section 

40 Penetrant Remover Feed Zone of Substrate Washing Station 

41 Penetrant Remover Overflow Section of Substrate Washing Station 

42 Level Flow Section of Substrate Washing Station 

100 Rise-and-Fall Cylinder of Gate Section 
100a The linear guide of a rise-and-fall cylinder 
100b The cylinder body of a rise-and-fall cylinder 

101 Gate Body (Body of Gating Arrangement) 

102 Wash Water Feed Zone 

103 Drain Section 

105 Closing Motion Section (Closing Motion Means) 
110 Supporter Body 

1 20 Closing Motion Cam 

121 Drive 

123 Closing Motion Rod 

125 Engagement Covering 

126 Rise-and-Fall Cylinder 

127 Return Spring 
140 Drive Motor 

150 Substrate Rise-and-Fall Section 

201 Ramp 

202 Rise-and-Fall Cylinder 

210 Shaft-Sealing Structure (Shaft-Sealing Equipment) 

211 Annular Seal 

21 la The body of a seal of an annular seal 
21 lb The labyrinth seal of an annular seal 
216a The shaft-orientations sealing surface of a revolving shaft 

217 Annular Flange 

218 Circular Sulcus 



[Translation done.] 
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(54) [8W<z>£«0 S8tffc#i!iB©tt->-jl4Slt 



(57) [gift] 

1 C©«tt£/-Jl,2 1 KDftffi 

->-;iy , IMKtt3 8 f$m*2 1 5©±Ttt2f 
fa©»SfitttBCC*$»,>T. *J|Srr*BR«3 8©«|#|S]^ 




1 

[fti*fg#©S5B] 

effliJ©$il|gp©±TI4#fc©8ffittl g .K *J C » T . ttlSjf £ 

ffi)5t^g©tt'>-^^g 0 10 
[UNCI 2] WEWttf-JUa:. *©S/-**fl*H 
6ft&£ £tct>. WE5te«f-* 'J » tfW. 

c©H»©5'-.n'ffitt. tMP©±TN£fflK2ft&*¥ 
sskb £ § nr i » 5 c £ *«f« £ f S lUWB l KiBtt© 

juffi©^Sffl!JK:fctirT^'sSO'-cSTt^«:S:we>n5 
£ i fc cc . c ©Sift 7 7 > ^ SP£ /h 3 ft RUB! * *> -» X 0 
mM-C&n? * WKfllJWIWElJSWJKRW 6 ti. 20 

[f£W©f*ffl&I8Hjn 
[0 0 0 1 ] 

[|89J©MT4«fB&»] C©»Wtt^8fciMfil©f* 
->-;H£g(cfWU SfcJcBMKtt. ^ft^B-ffiWp 

v d aaasf ct «t zmmft&otctoommiMowifmx- 30 

[0002] 

£**?"•&) rft»-T4:&££bTtt. «ifc©Sfe 
«MI*«I» L S n-C <C 5 -5 x f h ^ > ^ * 7'© 

i5fe^««C*t b X . * + y 7 #Hz » h K Wft L fc«»fe© 

8K«I**J**4 £ £ &Kffi#?g©f5&£K±-f Sfc©te 40 
<fctfffiSa(l**±tf 4/ciMc, * * 'J 7rt* » h ^^BS 
OTJU&iggfc J: 0 it^J^©9x^*ffil#»ia-r 5 

[0 00 3] 

WWi^ h«5»TB. WTtc?l]*r 4*^*8 
tcfls-ot:. 9*^©»ffi«cfc^K*i»»jM&PB#$ so 
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h«tj«R«l©M»JW«<R*3ti4«:M-3*:. 

[0004] rftfcfc. ife-c&ffi-r^^-c 
a) vx.^mDWBKMM&ftft'jct&x'Z-r. ±» 

(2) l^gTS^x^^e)©^'-^-* 7^ (particle) 
©Stt«#&*. 

(3) *»«fc^«K!M|-C**Ci 
[0 00 5] ft»«©1»JSRj&i$ * ? r-*0**-/ 

^©^na-c^sfc*. 

(4) $i^*ifc}*Hfc»LTfflLAftT4IRK:. ASUC 
ftMrC. £Hr5&. ^*>*Sl»«IMIW©IJ**SW 
fcl ift»a©^-f ^ 2 ;u©lltt##& *>&£'. m> 
«#lf£ fitST -5 &©«: B 7'n Hz x ft &RB##& 4 . 

(5) msmiwmicimfr-?*Mx\ 

[0006] *i6w«*i*isse*©rajffl*(cffi*-c?c $ 

®H#*9<>Q: < Wc»»»«#H»c©ft#**fliaK 
[0007] 

[ISII?rf5?^-r4/c*©#g] ±lS§W5:3l)jS;-r4/c 

*^w©a^gt^>^f-AB. gfejf&smr©*fi* 5 
zin.xw.\&mm*wmmm.t. ±ie»«A«g 

i a«i5fe#gg©P5te J: V c omwkw$im. I ±§E« £ 

gi. cn6««A^g. gftffi&gg. a«JiW« 
wasgawKEFij;* tix mm&w&BfS. § n 4 

i £ t> . C ©JSttie?iJII©*'C>14g(c±IB»«^tS^ 
g^iEg § 4 c £ £ 1 4 . 
[000 8] *^(Ctet»-CB, g^ftCt^XMfc—tfc 
•T'oJ5a'r4ft^t , *4C£A^. *;u^f© 

s^^«^>a£^£'^^< , ^i^«<c*i*«t«ia*tftt^ 

C£^t-# < »1Rtt»i6B©iJl5#2IBfc^3<. 

[00093 ttc, v x»z-ft?r>mi<Dm&mxm 



(3) 

3 

^©UJOAn#fe<. AMKMnr. &air§&. 

[00 10] 

[001 1 ] »1 1 

off 9«aeOO«EftWKBAtlt*»tti t/TBiSS 

nsfeor, (^©t>©K:tei,>-a;£4£) ©a 

Ci^ycBttKEBSnSiifctt:. C*i5BtKKW» 
a - c ©4><frttfltcS£&B£B d #eb s fie *> . 

#JSKgE 3 ft Si Jiie&ggA-E 
». Aftlffilgg F K <fc 9 fflSK&fil L T lESiifWffll 

;*ftsiffiU$ftT<,>s. ot. &t^B««:j«^is 20 

[0012] S«AilgB«. ■5x^W%BXS*»e> 
BA-tagMir-ifcO. cc«c«, ffiit$yiir©'?xM 

cccuiffifrMSIgw^x^w, w. 

tsu i- vfztixmmm&tz. tft6pa«gB, c 

[0 0 13] -ffeftti. a««A8fiB*WR:£T>Tift 
SUfii. C©»«BASBBtt. S2CC^-TJ;^(C, 30 
««*3fiS l*i. mi ©PAHS' +5*2 K J: OUlSfllJ 
KflbT^&liiTfifeiSftSiifcK, »2©MHS'+9 

* 3 (cj: 0 a# 9 hS4 cc*f lt m&m i § ftro 
[ 0 0 1 4 ] ttc. ±ismm&Mm 1 rtjet*. bb&© 

Ox^W, W. -**¥tt« , r±T*lSl^BrJi©K5>Jtf 

5*»lb3*'C. 9x^W. W. •••©tSAtil©fc»©fi 
Bfc«>£*f 5&Bfc«>»6 i feS„ 

[0015] ±iea^«}#g)55 «, Afttw*. 40 

Ii4WrS**?HB#5ai. C©*-b»HSB 
£5 a±{CBW-LDlB(ctSB3tiS»aSffl*-b? h5 b 

CCteW*^x^B£ffl£Lt:it#3ft£fc©-C\ Sinb 
fields, *©rt»(ctt9x^W©B»»4EI*f*Bf5 

^^©l^Jes^fcfcoTStfetrcv*. 

r. BBffla-fe* h5btt, $x^B«©BK:tt. ^x 

^W, W. ••■#Bfl©ilKtt«c«f#3ft.&s6B--C»»)B 

ftft&-£. ±ie*-tr f-t£g£5 a icmmztizmic 
tt. «>x^w. W, •••#*WBf^WcBJ#3*i4sg 50 
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g-CK*)»fcftS. 

[0 0 1 6 ] fete. ±f2SS«}$gP5«. ±ie*-fe9 h 
i&g&5 a £Bi£ffl#-»z 9 h 5 b #H*WKJBJfcStifc 

ff»awflHtaisnTfea<. £©*§£«. ^x^ 

h 6±BeS£B&8 5 CCi£i&£ ft£fc©©i£g$j£# 
ttflDSft^C iifeS. 

[0017] ±lB{£g&tf>ai6te. *&ftCC«. ±fB# 
•fe? httBd5a&jmnffr*ttSi£r>*aCBB6a 
i. C©«0iaC«*6a«rl3KIBtt3^SB**-* 
6b£*»6&S. -g-Lr. &&-raS&£tSggD©S& 

ft-c. -e©i&Atti©/oi6©fig&toa^fbft£„ 

[0018] fete, H*0&(,»#. ±|2(4g^&gP6 
it. *-fe» HHB#5a«:*¥i3(S3«4fc»©[aRll 
**«»We.tiT. *-fe9 htSB£5a±©Bj£E#Hz9 
h 5 b ©MP«»J±E* 1 J: Cfld 2 © J- + 9 * 2 . 3 
Cc**i*ti*t|fijeBTSJ: 5«cffi«fc©i5h41tJdi£ 3 

ftT4>at,>. 

[0019] jut, ±immcm'ALx. ^x^-b>* 

'J > **§|5 7 £ $ x/^BBB-fe >1>-8 WWttt htlX^ 

[0 020] ■>x^-fe>jn;>yW7tt. K&r&SB 
*2tKS|g D tt <fc Z V x ^W©» * K 0 ttff 
BBItCff 5tcib<Dh<DX, Qxj^W*-7 ateiO** 

^y>^7 b^e>fef). >^7 b©t-x h> 

D9 FO^ffltt^JCfcO. ^x^^S/-c-7 a*iirjtt 
t. Bays**? h5brt©$XMW. W, -SfflES 

(*>* y>y> 3ii^ 0 
[0 02 1 ] ">x^ttB»B-b>-9-8tt. ±ie*SS« 

&£.D<DmW}*!m-rztcib<Dt><Dx> vx^mm-ty 

it8 a. ±T'>';>^8bfcJ:iyf*^>U>^8 cifih 
fe-5. ^OT. !T>"J>f8bi*f>"J>?8c© 
SfflilA»f¥tc«t»). $x/>aK-fe>-*8ajWBaU8* 
h5 brt©^x^w, w, -«ciE*]-f 6J: i 5{i©& 
fesnr. ctib^x^w, w. -©fl^ttBi-jx^ 

W, W. •••©ffa©W48^^aiL. ±IB{4g^S)g|56 4 
aB^tKBEBDOIIifPiMB-J-*. 

[0022] a«ffitB«SC«. m 1 ©BBS/ 1 » * 2 
3&J^iaBtc*fLrHH"IBi 3ti-Cl>*«*tt. ±12 
aSJSA^gB iP1«©«*«)a?:«it4. 

[0 02 3] S«^tS«BD«. »«ffiA«BB iS« 
j^SIB A ©lfflte«t O* C ©afi?$fe#«g A i ±1S«SJS 
tliggCi©F^-C. ^x^Wi-fWo^JMOl©** 

f»«srs«>©r*s. 

[0024] C©S1g£iSggD«. A<*W«:{3:0 1 te 
Jzvm 3 (CtpTJ: ^ fe*^«R«5S;©^tgp *' 9 H c^B 



mmmtj-t » v 5 b i. im? 6Sffi<5t&^A©s« 

[0 02 5]»«D#?hDB. lS©!Ti<, 
^T'5ii4>{C*WfT'5^> FWl 0 i. ^xaW 

<omm (Mjlka c if-— * > {caftsn-ri* 

[0 02 6] »««rSB 1 1 KSP 1 0 ©flSSaWC 

iStVC^S. t©(R3iyu-H l«EI4(a) cc^r 

«t *> & ot a u ?^©¥iffiJtt isn, -e ©± « ^ x 

©BflSIU laflKB. ^x^W^S^ISff-f SitiSt (0 
jf*©fc©tCfct,»TB40) 1^*3 1 lb, lib, 
-jMKWfcft. Ctii£>«3l£i§l lb, lib, -(OR 

5 tfttt. a &<«>it£tf >y^©jiEiJMii $ nr 
us. 

[0027] -eux, swiyu-h i ib. />> fsb i 
o©^> k y > mrnc* <o . nmmti*. ^5b *fc 

BS«£fc»l 7±©$x^W**¥tt«©S*Si*ai 

fcjp^^BfleftKfc'wse^ttsefctft. ass 

}3SR 1 7 * fcBtKSJBaHz » h 5 biaimS. C 
©*§£. ^>F»1 OB, «&8*-fe? b5b(c*tT& 
^i^W©S^Mbtc^L-C, il^lf5^/c 

[0 02 8 ] S«8t#£SgAB. ^x^W4#-©M« 

?t i 5rttcfcur-tjf-ro^a^©w«-ci5fe 

?y^T4fc»©*i£**«o-c&a. 
[0029] i. x y Ur^tMlMH i fc&©tif 
fig : gffiffi»£«AB, H5*5«fca E ia6K:7itt\J:5«c l 

jaa? t 1 5 . y- \-u 1 6 . s«3a#® 1 7 , s 

KB (ESP 1 8 . mSi J X;U 1 9 . *7§ttSi(*«&g|32 
0 . K U >» 2 1 fc J: £>'«ti»fl5lJ W 2 2 £ ' ££g 

[0 03 0]»?t>A*l5«, -^©^x^W^iR 
SSB2 5 iTSB'^»2 6 

[0 0 3 1 ] ±8P*&8I52 5B. ^x^wiasAars 
SrtfiAWT £fc«>©±iBy- hSPl 6#iaw<5tt££i 

<>«:. *©rtawc«. ±KS«3[J#sf 1 7tc3a#3tiA: 

9x/>w©*BK:ift»«*«ltT*fiS*>'X'i'i 9tfK 
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[0 03 2] TSP>M18P2 6 B. 9x"W£8tiMrar 

Ftyc B, 9 x^ W©Rffl(c?5fei$ S «S4 -/ XJI/ 
2 7^UW6iarus. 

[0 0 3 3 ] hSRl 6B, %}M* + 1 5©»ffi 

H3 0. 3 l«r«Artt5^Ay-h*fii3nrt> 
10 6„ 

[0 0 3 4] £#WKB. y- hSBl 6©y-hP3P3 
2*5, ±SPAHSP2 5©ffiJSPfr6*¥#fa»^ail/ 

•cKwe>nr*jf5, c©y- hpsip3 2tt. ±enj?» 

y- h 3 0 . 3 1 ^^ifil^BfJEWPB* <> "5 "CKg 
y-hHP3 2tt. H3tc^ , r«t^«:. -5 
x;^Zfc¥ttmr-<!gi%Mftlstc±imWLv#'J h D© 
a>F»1 0*ijiai/#SS!PiBa j &W-rS. *fc. 

sfw#w$y- h 3 o > 3 1 «» -en-enxTS/y 
20 $nri^„ 

[003 5] 1 7 tt. «ffll?- f 1 5©T 

SP/N1SP2 6rt«:*jW4J£S|J*ifeKi9:W6ti t -ft©^ 

KB. Sffi3a#gP17«, H7(C^y«fc^K. >i>X^W 

©s*au*9 : +7*>y^p-i"5a» (H^©fe©K*j 

UtH4$) Oft^>^7-A3 5, 3 5, •••%«■ 

[0 0 3 6] C*l6.*+ »*>y7-A3 5, 3 5, - 
tt. 137 (a) (C^Ti^C, ^XMW©?fflfflJ±^M 
30 *tLfcfifcj*tt«:SB!W€>ti*£«tt>K:. ilfi©Sg8!j1S^ 

5„ ?t^>^7-A3 5, 3 5, -©5t»«:**i-? 

?*>f/!l3 6, 3 6. S«r»tc 

♦ ?*>e^Ftc*ji»r. x^w©J§i!8gP£*¥tW!£-e 

[0037] ^fc. f t7^>^/K36©ft5+>y 
S3 7». -5x^W©^S|5©Wiffi»t^K:S*lEL/fclBrffi 

40 ^(c. g 1 * -^+>yffl3 7B±T*isi{c«»ofcaft¥ 

[0 03 8 ] CtiKJ;^. ^*»#>yr-A35, 3 
5, •••©?■* v + >yi^f«:tet»T. >t;xMW©JaiNSSP 
«. ±SB^+ 9*>yffi3 7, 3 7. •••(Cj:0±T^rifi] 

TW^ttiflFSf SSS«:lfl3E3h-Ct»4. CO)*.*)* 
50 ^fiX£$^SCiKJ:«3. Sx^WCJSttSB©*?:^ 
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E3 7*f>x^w©HI»»©Kffi«ttK»J6ori»SA: 

[0 03 9] S«|5]f£gp 1 8 tt. ±ie»«£}#g|S 1 7 * 
x ? u -gfc^fc J: we >I2MB#CC fct, > r *¥BI£ 3 

[0040] ttc. m^bmw, as«3t^»i7*± 

JM4B 4 THH&B 4 © IWT #tf» $ if S £ £ JF» §& *> <l * 

[0041] Lfror, a*S8*su 7 a. t©ssi? 
6 rt©^ x/Nj^^a&atcsfifig^festis <t 4 b 

cc. cfi&atiBfcfeo-c. ±gBl£titiaJE$ l 8 (c«fc 
0. BT>E©iHteag£fcoT*¥IIiE3ftS. 
[0042] ±(IJ©i»»ty l 9 (J, ±ieMffi? + > 
^'1 5©±«*g»2 5F»3fc:fcOT, TlSl * ttttT?*^ 
tt@?Itt{C»W6tl5 4<tfctC. Sfc&a«*&gSECCii 

«S39#S&1 7 K *¥#3§"riiie38# 2 ft £ 3 x W© 

[0043] TiJ©«l*^X^2 7 B. TAWS 
SB 2 6 F*9©fig|5a^WJa5{c±^ * ttB-CHffittfcSW 6 

B$i^w©affi«:*n,T. ffiaa4»mtrs. c*uc 

±0. -JxaVB, T^S»26rttC*»t»r. *©a 

[0044] *ffism»me»2 o ». * i 

&&©-?, ±^*S^2 5©Jl$&Cia:tti=>ft££<t4> 

19, 2 7(ciiiiiBltfe£?nr. C*ie>a*UXJH 
9, 2 7*> v aJRWfc^Stt««c«l&»£l/r*ttL5 

5©3f3ffC v gf»S|52 8 £ KU>g|52 1 #5gtfe>ttT»,> 
S. 

[ 0 0 4 5 ] £ fc. *r§14Sft0tffiW2 o B. ±ie^*- 
HMO 3 2 (C*$W4rtflSJ*|i**'- h 3 0 . 3 1 r$<D± 
8BftB«:6fSM6*i*44fcK:. chtcttfatZf'-l- 
KjP3 2©Jgg|3(CB, Sfa»2 9*WW6tirt>S. 
[0 04 6] KU>»21«. aaa^ + WU 5l*J©j5fe 
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afaro-s^aa pjgg i 5 i > 

[0047] «fift&$»2 2 b. ±s.y- h as 1 
6. afi04k8isi8. *I=MX;H9, ^r£tt»ftffij& 
g]52 0fcJ;O*KU>gi52 lS&fflSCcatttsTBKffil&l 

tsiot, ftaatittnSBEaiitttcanoT. 
K»rf s. 

[0 04 8] II . . j •» Xffitl 5 fctf>©iBfig : gffiffi 

io $&ba». ^f>gfe^a-rs/c*©±ia^«:)jDx. 

. ✓ -i " l/uw > v (*-^vyn»WA O TO A. *-v-*&„ 

[0 04 9 ] tt£t>%, ±m!®M?+l"< 1 5©T8P>h 
S352 6 CCtt. TW«g|$2 6 rt(C«c»»4fi6ar SiJfe 

»iRfittft»4 o #kw 6nn^„ c ©a&atiU£34 
jti/cjxAw^is L»4ga* j: 5 cca 

[0 05 0] ifc, CtHCttfoLX. Ta^hffi»2 8 

20 «. St^©±PfiSti^i;i^-^7o-a£Lr t 
*fctt. **«©^x7\aaii«:»r>fc*Tan*4i; 

[ 0 0 5 1 ] <3 . TSP/J^SR2 6 ©ffliJgWCteUT. 

iiimmmzm o ©±«naa«:«s#«*-^7 o- 

[ 0 0 5 2 ] * fc. ^8 {C^nT «fc ^ tc . ±iegfe^)t«ite 
§154 0 ©5#{ffJftfaffiiJS|$©T<M<igft . a -gp 4 

30 2*saw6tiri>4. cnccto. x^k*j^ 
r. a*?w«:. "jx^wsaarsa^ao^x^w© 

[0053] a»aftto«aE». »Si5t?f^gAfci5t 

f S C - 1 a*C «t S8fc^?:tf ^ fci&©a^ 4.^6 (C/t^ 

f7?a*«a (hf> K«fcatta*tT9fc»©*ai 
[0054] H5K*-rjjfea*tt*u«aE©sc-ia 

40 e^HSSB. SC- ia*5j:ytjB#fc!K4aiRfltl&-rSfc 
©T^So 

[0 05 5]^L-r % SC- 1 WBfKtt. iigffb* 
* (H, O, ) W&MS 0, 7>*-7 (NH, OH) 

fi^sa.5 i , a«7k (d i w) «i&a5 2^6-en-eti 

V i )U H 5 5 te<t O' t - * 5 6 bXW%L $ 

tix, Bff^ida, Bfsas©sc- ia#£jiS3ftS4 

4^tc. ^f^F5 7, 5 7, -©«ttjtaffi{cj:»). ± 
50 ie««^X;H9, 2 7«J:l^%aa^»4 0^e>Ai 
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asc- i«©«K*ttffl**sc- i«Kit. 5 9« 

jjVf. Kl/>»2 1. ****-^7n-»4 1*ftlr> 
H3ic¥7n-»42*>/&0iK3h*SC- l*tt. SC 

[0 05 6] Jfc, 'J>XKS{cfc(,>-Ctt. <?J&#5 7, 

5 7, 0. iB«*«lft«5 2*>6« 
*& 3 ft * jffiK***. ±ffi«H ^X)H9, 2 7 te J: O'tt 
»iKffil&»4 0 36>6«a^ + >'< 1 5rt^#M&3ft£>. 

[ 0 0 5 7 ] 06 KijVrfti§*«fc«BE©7 v 

mStZbOXilbZ. 

[ 0 0 5 8 ] * l/T . 7-; BRK»iK8fe#«KC tt. 7?1 
(HF) ft£»6 0. afflMt**0tt&B6 l . jfittftft 
ttB6 2*>6*t.*tiftfe3ti&. 7»B. jiBMbKX 
feet S£ f > * 6 3 T?B£S ft/d£, 
^>7"6 AVOz^mm*? < ;b*6 5£/M,Ttfa3 

ft-c . sfsams© 7 § ft 5 i i «> &c , 

tisffl6 6cc-B#ffjKif?g3n-c0fSias{cJjn^3*i 

4. C©«fc^CCff5£?SS> BrJ©WS«:fi££fiR3*ifc7 
$£#6 7, 6 7, -©Wft^affiKJ: 
*) . JJBWH -> XJU 19,2 7.*J ia t «5**flaft»4 0 
frbUm? + »< 1 5 rt^JScf ft*. 6 8 «[eI88-C£ 

j&sft*? »tt*«*©aiit**W"S"*7 vwsiitjft* 

6 9tt0R"C*fefiRS*l*7 9»*»«©«lt*tftWr4 
flUSH-****. KU>«$2 1 . j5fe»jR*-^7 0-ffl.4 

mtstix^z. 

[ 0 0 5 9 ] ttc, ') >XB${Cfcl,>t:«. $J&#6 7 , 
6 7, •••©tfj»*.»ff«cj:»h jB>S*flaSW6 2*>e>« 
fc3hSiB«*#. ±fE«l4-/X;H 9. 2 7teJ:0'ft 
«MR#te»4 0 + 1 5 rtNJM&S ftS. 

[0060] BffflfcSftWttSaT** 5 . jJKWEtt 
t^SEIt ±»LfcSC- 1 ffitt^lElSS (H5#IB) 
^7 7B*ftfttt£llig (06 #JR) ©«*. SC - 2 
jRttl^»*d&A:fi£3fe]aftl©ffi©iSfe»jRttl&0K*d 
©Sttas-cs. tfticjcD, &«©8fc&?KK:«fc£'}* 

[oo6i] s/c. jjti*«ea&«sE*»e>#s«jjfej*8 

BA^©«£«©ttl&#tt£UTtt. mtf. 4ftf^ 
T©»MN£BA, A, •••KI3-©ft&$£|3]-JllI# 
■C^I&OT. &S«ft#8SA-C-jI©l3ICft$I8* 

AKSC- l«*fia&T5-£. fi©2£©g«tti*i& 
BA, AK7 7»*igjK*ftl&-rS&fL-C. &«*S?fc 
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A £*#£©&&©!»$ iLTT. »»©££$» 
SB A, A, ■••(CJ:'3-I©Ml?:%S?tiitS 
a<j©ft»«a*j£«:»mi>Iffir*S. 3&(C. 

ssijts^a a ©tans *> . g mem c x mgm&itiz 
xht>. 

[0062] i- / ^7"A$IJ151S<gFB> Cft<E>aMxAi£ 
SB. S«a?f8gA. SfittffiiSKCfcfflaKiMbl, 

rK«iw»-r4fc©-c. c©i^xf AWtaisaF«:«t 
©jmBBs-c^att-nsfTSfis. 

[0063] I . ^x^W, W, -©ffiA : jfXg^6 
«83ftr<*8fe}MI© , >x«W, W. 02ic^ 
f <fc 5 (C . ffijiffl* Hz » h 5 b taKSS tlttf&XCWR 
»A«BB©#-fe? htSBS5 a±CC«AKB3*v (4 

[0064] ^«o#? h D«. £i^tMBfflKK-fe>? 
8*>6©*ttHl-9«:i£0"C. ±B«aiffl*-b ? h 5 brt 
©■>i^W*-tt1*-o*JMtt»©**"CR*^fO. * 
SSttjfSSBAOttaf - + 1 5rtCCli^ATS. 

[0065] C©SS©^x^W©SjSLB. »«3^}fSP 

1 7#*aa?-+>^i 5©±gPAasP2 5rt©»5x^a8 

J:^«c. *«ojI<» HD©^>F»1 0*i, y-HSPl 
»R3^» 1 7 ©iflffiBNtfi 0 A:«T» L/f, 
[0 066] C©<t*©y-h8Bl 6«. -*t©^P5^' 

©ccun^r. h 3 o, 31 ntc». if»y- h 

3 0, 3 \ (DfflmmtlC&ShLX . ^}Stt«W*«l&»2 
0^6^rS14mf*F(]^«g*^* i «^3^Si i t 

f a ©iSA^w^a k n ± $ n 4 . 

[0067] tea? + >^'l 5rt©SS^g|51 7±CC 
■Ji^WwiRAStiSi. f+^>^'7-A3 5, 3 

5, ■>x^w©JWMft*W»r^t»*>y 

3W*. C©«^. WtJ + >i'/ll3 60?t» 
i^ffi3 7 75^i^w©Ji]»gP©* ; S:±T^' s -}^ 

wKjwf 4 fc* . mtt ^ + » * > ^ww** ^> ti 

■Siitic, 9x^W©*W©if»* , I>:t"Wa»*S© 
[ 0 0 6 8 ] II. gfiBfcfrgBAtCfatt&frJ:? hfe 

aiS«s:mp 1 7 *i>5 x^w* ? f > ^3tJ# r 6 

i. TSM«2 6rt©^i^8fe^»afi][BtcT»0/c 

ffimbtc&m<Dffi$&Mtf^&%.#>?>titc^mxm 
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[006 9] Z7-\s-8c&?&tltt, Sg[glg 

» 1 8 K J: 9 Sfe^Jfgp l 7 #ij?rig©Sfcas* i> 
r*¥lli£Stt*£ £«>«:, C©S£3tf$g|Ji 7±©-} 

[007 0]-*. r a v ^mvhfikt. mmfe 
[007 i]*si>«> cne.x7 - u-^if^ 

[ 0 0 7 2 ] Sfc. g«©ffifr$K<fcSgfc#$affi©|igk: 
«. ^R5tt^(*^*&SS2 0*>P>©^ffittmftWA^3R 
#X ©ig ACC J: *3 . ft&tttfK&gffi* $ ti S £ £ h ic . 
«^H9, 2 7 £ 1ttm»mwm 4 0 * 6©li 

[O07 3]$fc, -»©»^AHEftJ»7f Si. 
X^gp 1 7 *sf}iyt±»^S»2 5 rtO^x^lRA-ffl • 20 

[007 4] cam. ? + >^T3P©KU>SP2 l#>e> 
&fM#Em-f Sc£&t,£9. teffi^ + WU 5FtyCtt. 0 
9 tc^f J: 5tc. * + >^±»©*iSteS«*«t&8|S2 0 
*»6* + >;<T»©Kl/>S$2 1 JCS-BJ: ^ ttg»©a 
?^#£CT. 5rt©5X h©^t±*iO 

*JW^fC|%jt§tlS. 30 

[ 0 0 7 5 ] III . -j7X^W. W. -©ttffi : Xgar.8t 

S^tSnjj<2» hDtcj;f), Btra?i^©^Mr'§^s^ 
S«3gffl#-fe-;, h 5 brtccm^wkWMirJlUHHRSSti 

So 

[0 07 6 ]-5-LT. C©»Slffl*-fevh5b|*jSP©« 

? * >j > v w&mmic j: s«MB^©/cjf>©«is 40 
xg^isjwraiaisns. 

[0 07 7 ] L^tr. «±©J:5«:*fiJE3*ifcSfij5fe 
^->^-f Accteorti. Suffice ^x^w£— ft? -o^i 

s?sftms-c*sc £#>e>. hmvmwt 
4>fa£A,£&< . ^xMws©ffg&*sii£*T&5c£ 
#-c t . £«$$itKA©ft&£ifli~?$ o «g?- * 
1 5 a*©s»t^* < , mmt>'j>&vm. 

[ 0 0 7 8 ] Sfc. •>x^W«-ftT-otB»©jSt8k*r 

ftjf^ai-ts. o$o-o©^sitr-&s«!iS5 L f 

1 5T±i5t^Ig^f&^7>?- + >^SC-C*SCi* 50 
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e>. «tjfxg«:te^r'i7x^w©tijoAn^^< . Am 

WS C i i> fe < . §»«?5fe^$|gA©««tm«*^ 

sMtrss. . 

[0 07 9] Xtt^«2 

i o &oua i 9 tc^s^rfco . nit 

fc«>©?*4. ucifi^x. *mmwc*\.*xwim 
mi tm-<Dgmwmt. mmmioMms.. gut* 

£ fcttSMK©*^*** l, r t,>S &© £ 1 S„ 

[0080] ^^^{c^sssgt^gAtt. 

* &©©«£*** Lr& 9. B»*l/fcH 

s«&gfc?f>iSg£GTt;tk*>SA©t£. *«g^J4r- 
bOx-^v/zm— ©Mffi?*:^ i 5rtccfct,»r— ft? 

^&&m&®ffi$m~cfo&%m? s •? >^ + >^'ti^s; 

©S«ft»(6!ai5iLrfcfig«3n41ffiS%«itri»S. 
[0 08 1 ] I . X7 , U-ac»lf?>fcfe(DM : g 

WgSAtt, h 1 ofcicxHecc^-rjc^tc. iss 
?t>A-i5, y-hgpie. 3s«3ts»i7. ««@ 

figp 1 8 . ilfy 1 9 , ^r§tt»{*fii^g)52 0 . K 
U>SR2 1 fc«fc!>'*«j5fe»>»g|52 2 &£'££ggp£ 0 

r^fiS^nrc^So 

[0 08 2] S«3t#lttA©fefl? t >^*»g ; &1#i?X 

-rs^a9 L +>^'i 5w t ^ftWfctjR^^oafHS 

§gif-ab-5T, S19^?J:-5(c, -ft©^x/AW^ 

iR§-rsffi&i3i^#-gfe^^£3nr*>o. ±sp 

ASSP2 5£TgP'hSSP2 6£^<E>^S. Sfc. awi? 1 
+ >^15©MS«> ^-f >U^SfR©rtffi{C. PFA 

(f7o>iisi) ©5^x>^ji$nr^So 

[0 0 8 3 ] ±gPAS§P2 5tt. ^x^W^JSAttiTS 

ttbic&jmwrzmLT. ASRjgfSP©».«4$n 

n>S. ASR®SP2 5©Wg(5(c{i, ^x^w^ffiAffl 

rsfcfe©±iay- hgp 1 e^sw^nsiittc. z 

©rtSPfctt, ±ffiS«3a*SPl 7{C3a#3*lfc^x^W 
©SMCcgfe^S^ifiW t S «BW y X;b 1 9 tfmi 6tiT 

t^So 

[0084] ^©^©(Cfc^Ttt. ±ieAsn©g(52 
5», W2 5a£Mf*2 5b^e>^S±T^fiJ^£ 
5nrt>S. *(*2 5a«. -e©TSP*5jS!Rll^t*©n 
fiSi 5*ir, ±E/J^Sn(Bf»2 6 £-ft{CBfiX$tlS£ 
ifcJC. C©W2 5a©l«, Sf*2 5b*5, 

^4>-5TifeM$nSo i/c. c©g^2 5bcc«. ±ie 
Tr£ttSy£&£gP2 0 tm%isZ)i> 1 9*sg:y 6ftri,> 

So 

[0 08 5] TS^hSSP2 6« > 'Jx^WijJfcjSkJBl-r 

sspfir. /^RBS©^«istiri»s. c©TSP/h 

Sa52 6©rtS^ft«. l )XAW4*Wt?^t5 
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±BMKXN»1 7*JRgLf#***3«:8«£3ftTt> 
S. «R3t»»17tt. «rS<fcMC /bSR1S»2 

W6tiT^5. *fc. TSB/hS»2 6l*S{Ctt. -Ji^W 
©SEtcgt^^WWr 2. «tt ^ XJl/ 2 7 Rft 6ftT 
OS. 

[0086] + 1 5 isssssttifc^rr 

S£8»2 5 0, 2 5 0, -tCJ:0JiaS#2 0 0±(C 
tSfiSft-COS. 

[0087] toil?- + 1 5 <D¥- FgBSrtjffifrrS 
y-Fffl51 6 8, + 5©®RJfiAttiP£flt 

j3WSHBPJfiB&fc©"C. 01 OK^f <fc"5ic, JhSB* 

ansa 2 5 ©ma* ^Kw-^^m^mm i>xmih 

ttSiifcCC, -*t©#P$y- F 3 0 . 3 
i>*t-?)\,>r- YW&b 3fttOS. 

[0088] *[#wk«, s i 2 ic^-r j; mc, y- F 

SP l 6 ©y- F MP 3 2 *&R«»2 5 ©ffl»6 
7K¥^WB1^HJLriS:WP>n-cteO, c©y- FM 
□ 3 2fc, ±IBM^P$y- F 3 0 , 3 1*5. xk^ft-? 

[0 08 9 ] y-FMP3 28. W»©H 3 KthTJ: 9 

hD©^> KSPl 0*sjiaU# SMPfflfS^WtS. 
[0 09 0 ] fttffiXWf- F 3 0 , 318, -£ft-eft 

#i^>'j>yi o o&c<to±T:£i*K , ^tet-'^raBaoJt£ 

[0 09 1 ] JKtWtC«. ff»y- F 3 0 , 318, -h 
ley- HHP 3 2£MSL5S»}-& ; &<I*.fc¥«tt 

<t3ft-t, HgaP32tca:w6nfcigrt^3 2a, 

3 2 art*±T*l*I^ffl«cJ"4J:5K3a#3n-Ct>4. 
Sfc. IW»y- 1-30, 31 ©5fc4ffiSBo£ <3T«SP3 0 
a , 3 1 a 8, ^©fl-fflJS^TffiiJrtlSJ # ©<«!4ffl £ 5 ft 
/c< 3OTfJ1*£3ft-C. C©T*S§P3 0 a, 3 1 a#, 
±!B*rt?S 3 2a, 32a ©JgSra±$£nJfife£ $ 
ft, CftKj:*). y-FHP3 2 

[0092] ±&m%*> y >y 1 o o 8a ? f u*^ v 
§ftfcy- f#<* (y- h^g*ft) ioiic, a "■> f 

UXi/'J>$'100©'J^7*'-f h'lOOa tffSiifcftfa 
NicrrSW^ftSitfctc. t©y~7#-f F 1 00 
a K?&-5 T^I&TSi-' « > 10 0b K±BWI** 
- F 3 0 , 3 1 ©SSrt^tft-tftBlOttWfcft'tl**. 
[ 0 0 9 3 ] Sfc. ±BB->t©»H*y- h 3 0, 3 1 M 

y- f mp 3 2 ©sawctt. 9j»as2 9 

6ftT. y- FMP3 2F*9©gf«^»Ctf 

sftn>4. 3 ^fflij©#p$y- f 3 1 ©rtfflwa 

{CteWSy- FMP3 2©±SP(C8. 0^L&oe&* 
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±E*?»y- F 3 1 ©rtffii«c?Rfft{«U/t)5fc#f&rt5i5fc 
»3ft4«fc^«:«(iJE3ftT:i>4. CftCCWaL/T. M# 
p$y- F 3 0 , 3 1 ©5feSSP3 0 a . 3 1a tfflMt%& 
■TS±£SRrti*3 2a, 32a ©fi»tc» % ffi»«rt>* 
r£tt«i*£8fffi-rS KU>»1 0 3#HW6ftTl»*. 
[0 09 4] L^b-C, ^x^S8AtHB#©y-FMP3 

2©MP»ft8, *rwn©»»y- h s oam*** 
6. »i»rrtflB©»»y- f 3 1 aw*, inc. y- f 
MP 3 2 ©H±«rf¥tt. *-rrtflj©»i!»y- F 3 1 #H 

io dt^6. m,^xm\(mn¥- v 3 o#iscs. $ 

fc. c©M&TC8. g£ttP2 9tcJ:«jy- FMP3 2 

rt*i«wj*»3ftT. cfte.yy^y- n»jtiadwsp 
««a©*BiBa««: «fc o , + 1 5 i*j© $ * f 

[0095] ^i^w©^ + ?*>#i£&.*wi&t2>& 

«£88|5 17 8. ftlS? + 1 5 ©TBMMMB 2 6 

*^««K3»>-rs«»at 3ft-ct>4. 

[0096] JWWtCli. H*©a«^F» 178, B 
20 1 3&1>0H1 BtC^fi^K:. ■)i«WOiWW:3 l 

+ !7+>y^-rs43)s©9 i i' >+>yr-A3 5, 3 

5, -***.tfc5. C©^+»+>yr-A3 50E 
S^8, K t 3» ; 5' > <#'fi^W©At2^, BWtClEi; 

■c^m^^ft?.. 

[0097] Cfte>?-+f *>yT-A3 5, 3 5, - 
8, 01 SiCTjkt^^iC, RJS;m6]'^ i lK£4>oT4 

nie©»w«(c, 3&»oai 4tc^-r«t^ic, -?x^w© 

KSP 1 0 5 (Cfc OftW^^ffi^Sft^tTMKBIl^eE 
30 i$fttt,^ 0 

[009 8] *#WKB. ^TSSfiSIStf 1 8©@ 
Ctt 3 8 ©*«»»«:. ^f#SP*(*l 10 3WW#WHJE 

an. c©3a*aj*#i i o©#a^i ioa, 1 1 o 

a, -it. ?+f + >yr-A3 5*^^|oJ^afflffi 
»plfi6«:«}#3ft-ci^. 

[009 9] SSfc. ?t'^>^7"A35, 3 5, - 

©5ta«:*ft-eftia!we>*ifcf-+7*>ym3 6. 3 

6, •••«. S^«:|5]-jii3«:!4S«fc^{c!9:5£3ftt:4} 
0. cftccio. ^+ ^ + >yB#ccte^T, Vx/\W<D 

[oioo] $fc, 7+>y/n3 6©?-+ y*>y 

B3 7 8. ■5i^W©Ji»g|J©tKffl^ : KK:>Pt)Ec.0fcBTffi 
J&K*Wl/-CC»S. fttWltctt. 01 5lc}£Abr^T 
i^ic, + 7 + >^'ffi3 78±T#faCCM&0fci:ft 
^ffl<t3ftT. <5i^W©J©BBrBB©aHBIJK»br. 
*©H»»ft»**«^ffi*fc^fi»«S8"CS«3[ 
Jt-T-Sct^^fiXSft-Cl^o 
[0101] CttKJ:*). »*>y7-A3 5, 3 
5, •••©?• + j/+>yKSp{C*JC»-C, ^i^W©jgiNI8P 
50 8. ±ga^ + -v + >yffi3 7, 3 7. 9 ±T#[S) 
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But. *x^w©«Mi*H3e»'Cttft<. «uk8»ds 

TSfctf), £x^W©MM©?5*fe**&K ?t^>^" 

[0102] ±I3*+ ?*>y7-A35©HB!3in 0 
5«. SI 4, g| 1 6tecfcO*Hl 7teSrT<£^ BBS! 

•h A 1 9 Pi J- Hv^hiMiH 1 Q 1 *WS Z-r+>1 

[0103] ggm* A 1 2 (Hi. 01 7 KiTjilr £ *y IC , 

±ifi] * RH i^tti ? ftr . *©j^«BBj64±iai* risk 

©r-^AE^tiT^S. C©PM*7A12 0«. 
ffittfttit 1 2 1 (DfflfflU 9 ¥12 3<D%ffi%mWimKK. 
WWWHSStlSiifcK:. UjK#A 1 2 0©r-^ - * 
Affl(C. ±fB*+y*>^7-A3 5, 3 5, •••©<&£ 
75>yi24a. 1 24a. -tf*Jveti*i!8ffi&3 

WH-1 24, 1 2 4, -OHas*»61««3*ir*J 
0. «fc-jT. COfHHOI'M 2 4*«SflHiffl3-l*S 
CiK.f3. ^+>^'7-A3 50^ffliiAfio^ 

[0 104] $fc. PlfrWAl 2 o«c*f-r *>^ + 
**7-A3 5©£ffliIAM>ft©iIKtt. »tcaAJM^l« 
OiE*&iItttt**«T4fc«>{c. ±EHBJ*A 1 2 0 
i 2 5*iR{t6tirt»s. coff&*;<- 
12 5tt. 2 0*aa-r4*2n«l^«i$ 

tl&ii&tt:. ±ISffi«J*'JU h 1 2 4 , 1 2 4, •••©*& 

S. Cft£J:9. SflBuK^ f- 1 2 4<Dvm-o£t)%£y 
2 4 att. 1 2 5 £B3H#A 1 2 0 

©*Affli©iaUc^*3tir. HH*A1 2 0tfl^7 
7>yi24 a©#AE(c?&ofc±T:£[6J'^©ffl*tWft 

A#ffl^tt. pij# 1 2 0 . 1 2 4a W-&&}t,C&1hL® 

[0105] riumk 1 2 1 a. hm*a i 2 o 

SBfflRlD 9 Kl 23, !P3r> 'J > y l 2 6 fc «fctff»»* 

i 2 7*±BaJior«jsstirc»4. 
[ 0 1 0 6 ] v K 1 2 3 tt. X 7 W 1 3 5 
&t<fc9. SffidlsSPl 8©@iK#3 8©rtg|itC t 

nrfcf? . *©jaa»K±ffieBH*A 1 2 otfHHtftc 

[0107] ffKf ') >$f 1 2 6 »±GHffia f K 1 2 
3 £HP43 tor. attWKttxTi' >)^?fre>tt 

0. jjehhcj k 1 2 scTiwtistcfcu-c, gg« 
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£2 0 0{C±T^J^f*oJSg{CgW6n/c#P^2 0 

1 2 6©fx h>o-;Fi26 a«, ±IBg§Ma ? K 1 

2 3 £|g]fattttieil$ft&£4 4>fc:. ^©^tHSft^CcJ: 
QHEUd 9 K 1 2 3 ilfi^WE&mZGZ. 

[0 10 8]-*. »|X7''J>yi 2 7«. ±IBHH 
OfF12 3^^fTP$*(S]^W^-rSt©T. 0 1 6 
KSVTJ:5{C. gg^a ? K 1 2 3©TiffiS|5K:fcl>T. ■€• 
©±«WJ@(a» 3 8 ©SigiE. JWttfjCCtt* 7 A KHS 
1 3 5©^ffi3 8a(CSS^-rS<tit{C. *©T* 
#KlKln 3 K i 2 3 ©T«7 7>yl23a K^jg^© 

[0 10 9] OfrLT. ^SoS«)±iBfX h>D-v K 
1 2 6a#iIAOfcttS5CC:tet,>-C t ±EdB»^^y> y 
1 2 7 ©««**«:£»). WAi2 0idimit, 
?fv + >^'T-A3 5, 3 5, -«mittl(ft7 
*>m<£) «:*»). 9m^)^¥\ 2 6©tx 
K 1 2 6a#£lMWW4£. HH*A 1 2 0 

**S»x 7" > $r i 2 7 ©a;ii5¥^tc$iLr±# * 

+ ^*>^7-A3 5, 3 5, -#«$g»ft + 

[0110] &fc. ±IS^-f ? + >^7-A3 5 i-e© 
^EflSP 1 0 5 ©&SPCCB. O > ^ 1 3 0 P&itJjJi- 

1 3 im#mtix x mmzfttti 7<mi® m&m 
m «cjtur©»^ • msmmmtimtmrnt $ 

«jttf, HHn 9 K 1 2 3«^x>U 
timZtiXUZ. $/c. ff? + >i'*7-A3 5f©t 

[0111] *«|§Kg|}l 8tt. ±ia»«G«»l 7* 

#^t©T\ 010. 01 6*5 J: Oil 7 {C^-T J: 5 
tc. ±iaHeW3 8 <bllttt-5f 1 4 0££gg|$<tbT 

[0112] ±l2@iEW3 8«. MS 1 4 1 , 141. 

-ccjco . fri2itf$#2 o i {cjse^-c@Kugg«:«i 

^Sn^iitCC. *©±4S»»«:±S3S1R^W1 7 
[0113] IE«J*- * 1 4 0 ti±£@CM3 8 *|51iE 

sm&&2 o i i-f*K)«:^«ifp-rs«fc^{cixm5: 

i i fc(c. *©±H 1 4 0 a A^±IE|51lEtt3 8 
4W{C!5cSJ:^{Cffia$n-Cl>S. ittl4 0a(i. 
GKi7 - 'J 1 4 2 a . H 4 2 bk£UGXI)7' 

— 'J 1 4 2 cfrhUZ>1b1)&&8MZftL-C. ±i2EliE 
143 8«cigttiifeS<iri»S. 
[0114] U^LT. ig«i*-* 1 40©[sHteig8&{c 
=fc0. SS^#H51 7A5|HllEt43 8^/M/r3fS©lHie 
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ft. 

[0 115]**:. »Bt8»l 7£±#{ig<tTP2{i 
■ £©M?JW*3HiftaHRJWWin 5 0£fl|;i. t©» 
tSUPfgR 1 5 0 ti. 010 (CjjVT <fc 5 K. ±SE#P5£ 2 

o i tff»j/';>y2 0 2*iS»iLr*fiR3nri> 

[0116] ±IB#P*'a 2 0 1 «. ftftfiWUJSTnUfc 
£gS£2 0 0 KJzT^flNStfTRW&hfc U 

n. c<Dm%ts2 o i ±Kije»«Da$» 1 7 

[0117] U >#2 0 2 tt. SMfgP 1 7 * 

3tfc*&#»e2 0 1 *JW*3tt4fc©-C. JWWKtt 

xT^y>^*>^&0. -e©'> , ;>^*<*2 02 a#$i 
B»£2 0 0±K:RftW£$#S*vS ££*>«:. *©tf* 
h>d» K20 2b*>. 8*^*7 1-2 0 3% /ft T 

jjbihii^2 0 uc«*sirct»ft. 

[0118] «S£f#SPl 7tt. C©«EJ? 

IWH 5 0te£9. ±JMM?*ft:^RH»2 5rt© 2i 
■?i^»Affl-iaWia(lBi. T»ffiB"C*ftT»'J , » 
SSI52 6rt©$i^)ft^ffl{48KjSfii4fifc©3*ift 
££&CC, Ctl&EftfiKfct^T. ±iaSS[i$5SPl 8 

[o 1 1 9] ±ia*ttao*»i 7 ©Effect o'ei 
ettmcmL/T, 8 tctt. 0 1 7 te<to*0 1 

8K7i%rj:9ft«|J/-iMfJS 2 1 0# 

SJflSftroft. 

[ 0 1 2 0 ] C ©Hi'-.MtiS 2 10 5*. SIGH 3 8 K 

ftlj3«^-;U2 1 1 £. C©Wfc'-Jl'2 1 1 tmh? 
5@I&7ty>^i'-«'2 1 2£*fltt.Tttft. 
[0121] 1 1 Bf7n>l!©8tt^- 

ji>t\ ^©fccKfeis-cu. @3Eiffl-c&s*as^+> 

/q 5Jg8fl©3:8£2 1 5{CRtt6nTl>ft„ 
[0122] *ftWK«. 0 1 8 Kin? J: 9 K. 
-)12 1 l©^-;b*^2 1 laft ±£2%&&2 1 5 

©»t . aaKoMRft warn 2 3 o k j: o wswkim* 

2 1 67WtttfIK$*i. C©->-^*7-2 1 6©I4 
#[6j->-jHS2 16a(C, m^~^2 1 1 ©Sfcii&i-'- 

ft. ±1214^^-^12 1 6 a IS, 11$eI43 8©I4« 

[0123] L^LT. ±Bjfc«S'-*y ? 7'2 1 1 b 
tt. WSBtJtW 1 7 ©TKttffi-3 * *) iWEtt 3 8 K i/ - 
££8ft2 1 5©±Tffc&6l©i8ffiK* 
CCteOT. «fl'Tft±IEtlj&iaj5'-*ii2 1 6aCCtI«j 
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ft. 

[0 124] *fc. ±C@ia*3 8«:aH*7 9>y»2 

1 7 6*VC(,»ft. C©«tt75>5?a52 1 7 
tt. JJBS/-JU*5-2 1 6 ££#£2 1 5©±T*toF 
fS]©Sifitt^Cte^r> ±taf6^|fiJ->-^ffi2 1 6 a© 
ttiUffl-CT^Stf-C STtttcR tf 6*vC t» ft. • G 
»(6l/C. £J3&2 1 1 8#RWftft. 
C©Wtt9l2 1 8rttC, ±KWtt7 5>yW2 1 7AVh 

sttBOTito-c^isstti-tiewsnftflMSisn-ci,* 

) ft. CftKJ:»). 1 l©S/-JHK©fl 

SiWfc. c ©^-.fcgpfcji&Tft 5 f 'J >^^-->UA^ 

[0125] ttfe. ±IBS^>-^2 1 1 tt. @7n£jl 
©$$. o*(3|51lEfflJ-C*i.I5I$E^3 8IU«:«W6hr 

[0126] ±ffi"J©«W^X;U 1 9tt. Ejjs©*>©(C*j 
i>Ttt3£Rtf 6ft-cc>ft. ?&£>*>. 111 HcinTJ: 
5 SC. Mllf- + >^ 1 5 ©^SRfgiSP 2 5 ©Sft 2 5b 
CC. 3^©»SjtyX;H 9 a, 19 b, 1 9 c#. ~EX> 
a K©7k¥l£i]SsMi;£T$sb&t>£ 5ccEH§*rci>ft. 

[0 127] cn6«*t/XA19a, 19b, 19c 

oMimmmt. @tt$M2 1 9*^*2 5 btcttHx 

»-ClHSlIffi«:«K3 nft £ i i> ic. C©@»3^l* 2 1 
9©T««:*^<- 2 2 0 C ©**-»<- 

2 2 0©jtiSa5tci)«4vX;H 9 a. 19 b, 19c*i 
*ti*tlTl^*<CRW6>nri>ft. 

[ 0 1 2 8 ] * fc. ±IBM{*2 5 b©WM±»fC«, IB 
U*-^2 2 1 *TOttW3a$3*rC*J9. *OBW*2 
2 1 a#, f4«*2 2 2^^0r±lBlaI«l5:f42 1 9 £ 
0 R#tttC|gttiM63*iTC»ft. 

[0129] § 6(C. Jje@tt$M2 1 9 2 
2 0©rtSI5«:«. jjfe#«flMe»2 2 3*»»«^«K:t)te 

■o-CWttthtl-C*!*). «©5ISM«»fHt^XJUl 9 a, 1 
9 b, 1 9 ctcaii^nftiiiiC, ^©SWBtiiett 

^?g«^SE (caanj^i $ nn> ft. 

[0 1 30] Cil(Cj:0. MW-'XAl 9a. 19 
b , lQcB, 1 7 CC*¥tt»T@IS3at 3 

nft-5i^w©affi(c*fL/-c. <e©^*»e>*'C»(ct>/c 
•jt^tnio&^e, *ft«,>»*¥*aai/T#±^!5fe 
to »jR*iw*-rft. 

[0 1 3 1 3 fcfc. 0^©4>©(cte^-C(i, W^XjU 

i9a. i9c «s«wtttcj5ia»jK*«wr ftflKt £ $ n 

"Cl>ft. mis** 1 9 btt, ^ y 7 htt©P8D 
4«A-C*— f>ttKtt»«**W-S-ft*jftiS*i"C. 

ffi^i5fe^{c®L//c«fi££3nt:i»ft. */c cnccw 

JILT. •W-'XJH 9 b ©TffltCtt. 240*i 
RW6nr*5<3. »I*fyX;H 9 b*>ftte*ORS±©fc 

*s;B#m%ft8t^©?s ; &swfttiii§<i:2^'c^ft. § 

ngW^X;H 9 b©[eli65:f42 1 9©jfiHifK«. 
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XJU2 6 O^mihtix^i,, C<D$y?m&;X)i,2 
6 0B«tt©4>©T\ *©£HKtofcoTtt»««ri«H 

[0 1 32] -73. Ti)©TOyX;b2 7«, H^©& 

1 5©/JvjIRW»2 6rt©fiSBfiflHHfflMc*ji,»T. 
^Inl^HRB^feoT. 4^©>lWyX;U2 7, 2 

©«lf>'X;U2 7. 2 7, -4>. »^jH9a, 1 
9b, 19c £GNS. ft#«#«&£gE{CSyinJ*fe4 $ 

tiri,»a. cnccj^. m%sZ)i27it. bussrs 

ft6±f2^x^W©gBCC*fl,T. gt?f«?:W-r-So 
cttccj:*). ->x^Wtt. TaM^SW2 6rt«:fci>r. 
*©**pran*pii*isfej*3ft$. 

[0133] ^§tt«fttt|&a2 OB. *ffl^*>/< 1 
5fc©T, ASRfgSSB2 5CCfctf.z>S{*2 5 b©]fg|$CC 

ens fete. ^rsttsvtt«f&® (H^ar«) cc 

B. JJEWW-'XjH 9a~l 9 c. 27, 27, -CC 

fcaanJiJEi $*rt\ cn^nsw^x^^, si^k^f 

[0 134] CftCCftlSbT, »lft>;q 5©M§f 
CC. FU>SB2 l#»W6*i-C<,>S. C©KU>SP2 1 

RtUg|52 6 ©fia«ca»fi|ff«Weti4i £ fc<c. jfcfr 

&*>\ *isttsu*©» Hjsrtf 5 »ffl©»a«*a(jjs»w 

r. _hiS KU>SP2 l*ft#&gfHH*/B£-fSC£fcoJ 
[0 135] *fc. 7i£tt£Ut{K£tt2 0tt. £&WCC 

BS^b&i^. ±iey- hpaP3 2(cfcwsF t 9^ps 

h 3 0 . 3 1 ffl©±^fitaiC bWtti htlZ i 4 fe 
CC. C*l{C»|Sl'i-sy-hBBP3 2©fi»{C«. b5&L 

[ 0 1 3 6 ] ii. ta ?Xffi&t-5fc©©jgfi£ : Wm, 
&HfiAB, ^f>i5fe?fMSTS/c*©±I2«fiSCC»nx 

•c. r-f ^xgt^-rsfc«t>©«^feffi^-cus. 
[0137] -r ±te^a^+>^ 1 5©/mir 

©SP26JCB, Hi 0fcJ:c>*Hl 9Cc^T Jc^Cc. /hg 
RfiigP2 6F«3(cgfe^5:«J&-rSi5fe^«*&g|54 0#K 

»6tiri>«. c©gtitf$^g|54 0ti. ±iegfe?t?gtt 

[ 0 1 3 8 ] S fc. CftCCtttSfC, /M£RfS3P2 6 
B, i!fe^©±^S5n*4DS^-A7n-fl|4fC, 
*fc«. ffiii«©?x^S|i|ffiCc£^/c*¥iSDft££D 

[ 0 1 3 9 ] -3<fcQ. /JxSRS5S2 6©fflJS|J«:4j«,>r. 
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jjEft»»«r&S4o©±«ifia. ftmrtitf. ±e/Jn 

SRMigP 2 6 i ASRgfgP 2 5 ©iSSSi^CC . ft&jg* 
-/<7D-»4 l*5g^P,nTC^. CftCCj:*). 

^■ft&ccfct^-c. sjRflfjcc. ^x^w^sstr agfeg. 

[0 14 0] $fc, *i*tt«:ttig^shrc»tt(,»*s. bu 
a$0fcH8 CC*T«fc 5CC, ±G%»iK^flS4 0 ©K*t 
CPJS* |ajffiISB©TfliJfiS(C . *f7P- 6 ftT I > 

[oi4i] a«gt?t$(jajgi52 2 b, ±tey- f-sm 

6. SSUKSBl 8. Pf«yX;H 9a-l 9 c, :RS 
tt»f«U&»2 Ofcjrtf KU>»2 l^SrflSCcjlftiU 
T&l&TOp-f £ &©r\ c ©SSSfcif 2 cc J: 
<9. JirFCca^S^Cc, i5t^««^«gE©IEK){ca 

mf- + »i 1 5^©^x^W©J8A«F3ir'6tftm^i-C± 

[0142] q> 3x^W©«A : « Hgfr^«Bj6^tiT 
<SSt^W© , ?x^Wtt > iii?i$©H3tc,T;-rj:5Cc. ^ 
*SojK» hDKJ:0. *¥*W©**'CS«iJK*iiaiA 

[0143] C©B5©«>x^W©aa[L«. S«38$S|5 
1 7*5MS5 1 + >^'1 5©^SR(gjSP2 5rt©-)x^jSg 
AW • f£«Ma&»Cc±^^(8 L fcflMT . &fSn* 
KD©;0 K8P1 0*5. y-hgpi 6€r/ror, ^x^ 

w*«#3a3Lfc***wttu *s^f#gpi 7©± 

73(4a^fflftUfc^TKLr, S«3a*»l 7±«c^x 

[0144] C©i *©y- hSP 1 6 B. -*fr©#f»y 
-F30. 3 l*6&-5^X;uy- h^jSisn-CC^ 

©ccjn^-T, sitsy-f-3 0, 3 lpatcB. mm v- v 

3 0. 3 l©B8B«Mt«:*&bT. qFrSttm(*«l&SP2 
0^6 ^r§14mft{»l A BS*#^ AHm& 3 *i S £ £ t> 

cc. gfmsp2 9*6^3tir*j»). 5 

rt©7^-A©tetJ-^>MS^-f 1 5rt^©M'-r^ 
5»*©»A»3&««a«:|»±3 n S . 
[0145] *I?t>/<l 5fi©»fi3£^»l 7±CC 
fx^W^teAStiii. *>d<7-A3 5, 3 

5, -755. ■>x^W©ffl*»«r*W«-C*i.5*>y 
%tttZ>. C©t|^, 01 5CC^-r=t^CC, ^-©f-+^ 
+ >^'/H3 6©?+ y+>^®3 7*5H7i^w©jg^gf5 
©**±T^iSi^}Siatt«r3^-i-4fcft. + 

v + > vwmm h n z 1 1 1 cc . ■) in w©gfflij©^ 
^■5x^w©^atgp©^ f>y^w^cci55±§n 
s. 

[0146]© 9x? hjfflg: B fi^SB 17A^i 
AW^ff^^f^tJi, /|NSR©gP2 6rt©'i; 

x/^jjtjMsafflBKTiWLfca. iuaiL.fc§«©gt?tM 
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Jf #*afrS«>6ftfc**'e*HT3 ft*. 

[0147] WZ.lt, X 7' U-ftiTC SSlElls 
SB 1 8 11 <fc 0 . St££J#SP 1 7 jWJfle©0<&8tt*<> o 
T*¥@Ri5ft*££fc«C. C©»R3a*»l 7±©^ 
xnW©^SIi®(C*fl/T v «i*fyx';u 1 9 a - 1 9 
c, 2 7, 2 7, -*>6)jSfe#}K**«W3ftS. 

[0148] — ^jJfe#-C*ft«. ft^fStt^ 

j£3ft*„ C©«. jjfe»«*-^7a-»4 
^7a-gp (HSaW) sWWiWKIinStiT. 10 
K±#Hfcft * fctt*¥ifcft*f6£ L/ , JftspWttift^tf 
fcftS. 

[0 1 49] Cftf>^7'U-gfe#if : -f -^7* 

i5fci*#tl£KKcffl*£*>3 ft^T ftft*. 

[0 1 5 0 ] tic. *«©i5fe»jR«:«t-6ftjWBI©flll«C 

». ^§tt«tt«l&» 2 0*6 ©*jStt*M*W*. «ssi 
#x©j§ACc«fc <0 . »««#WftiH«3ft44 £ fcK. 
iftH-/X;H 9 a~ 1 9 c, 2 7, 2 7, -*fctt?5fe& 
iK0UM4 0 * 6©jffltt*©«*&K: cfc * U > X^JI*tf 
ftft*. 20 

[o 1 5 1 ] *fc. -aoSHwaa^ftT-rsi. «R 

5#g|U 7 imv*&Ym&2. SftOVx^MAtii ■ K 

3dt» 1 7 tfi?r£©lBi1EiX&& *> T*¥IeHE3 ft* £ 
£fc(C. mttsXfrl 9a~l 9 c, 2 7, 2 7,-* 
6*fi^»W*.«« JR#***«H3 ftT . x f 
**¥ftft*. 

[0 152] C©^, ^ + >^'TSP©h"U>SP2 1 , 2 
1, •■•*63»WS«l'r*C<!:K:<fcg. ffia^ + WU 5 
rtiCli, SifiliL//cS9tC/ ; n-r<J:^iC > ?-t> >^'±S|5©^F 30 
iitt*MM»&» 2 0*6? + >;<T»© F U >» 2 1 . 
2 1, -CtS*i5&il£ie©Su£*£G-C. 
;<1 5F*3©5X h©#*±*9*W$lK:i95ltSft*. 

[0153]© 9x^W. W, -"©am : gffffifrg 
gA KfcW *-»©St# ©11*^7 btcV x^W«, S 
CflMSnsP* HDlCctO, iiii»£M©gm-e&i*3I? + 

v Duummcx. *mi«fis©A:»©teaie^isiwr» 

j^3ft*. 

[0154] L*fC, ja±©«fc 5(C»JiJfc§ftfc»8ifc 40 

«MRBAcc*jt>-c«. 3x^w£-fjrf-?&a-f *&^ 

5£r**c£*6. ?;w«?©#tt#4>li£A/£* 
&<, ^x^W^ffiffifc^afcfT&SC^-C*. M 

a?-+>^ 1 5 g(*©ssfc/h3 < . m&m i b'p&v% 
tt. 

[0155] Sfc, JUS?- + 1 5l*3-C9X^W©£ 
j^n^*tfft5 9>*t>'<£"C**C£*6. iftj* 
IfIK*$i>t:^x^W©ttlL/Aft*ft<. AStftfttft 
r. 4*>**i>ttM**©l»*ftW*e 
£*>&<. ^i^ttgA©«JS<>*tt*o/|>SMfc-c* so 
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5. 

[0 15614*1. ±J£l/A:jU6»»l*JJ:U f 2«*< 
*rfc*»W©JMfelllt»»*3^'<>© , t?*-9*^. * 
»W«CftKR5£3ftSC£tt<*©IBBrt , ca^©l9; 

[O157]0M.«. 0mU&<<>*. S5af + WU 5 
©±SlttcflSJIft£i3:tf T. 9:t^W©0IJI*Sfl£-CS * 
1fRS£fCfcllC». C©i§£, WWKWx^W©*^ 
*6-r6 0fc(4g(CB2S(/T t S«0$sSei 8{CJ;<5. 

1 7 ±©$ x^W*BfS©@<eStt* fc -5 X 

£ <BI— RHJb) ©KW*»J3Er*c:£*ir**. 
[0158] 

[HHJ©^)*] fct±ffaufcJ:5fc. *HBJ(Cckft(i. 

i5t^«aaw©^x^*?t^fex h 7 * sftt*Af9*w 

*«ffi»A«@£, $XM*Hfc*^«»©ift*«rcft 

j^a-r*aB»©«aia©»Ri!feis«if£. asswasift 
©■?x^*is^x h 7 j»3ftr»Hifip«-r4»«awu 

©»«»#iai£±iB»««aiKii£©nB'c. 

-ttro»IW **«&*SiiSg £ . C ft 6 
jSKj L T KMIM w? * ^ f A M9P&a £ % t 
0. ±IE*«AKg. »«»fe»SSB*jJ:CffflSa«Bi!i 
■jWSUKKEWjS ftrWKI^M^fiR S ft * £ £ t> 
cc. c©SttIB?"Jil©*^<ig(c±l2a«^IS^B*I2 
g3ftttt**6. *fc. *©JK*WflWStl/"CfelT© 
=1; ^ tt«fiR*Sfflr **6. KTK5W*t * «fc ^ tt«^ 
©ajj**f#6ft**£*. ^'-r-f ^Jl/©SW«^ttt< 
l*i>i«»IS»H»-c©»i**JBailS«:tTtt 5 c £*r- 

t . l* fcgg#(£*£*«*-3 a h -c^&m^m. 
%.mc h wa&tcfcu&r * * ^ xM^tr^B ^a«-r * c 
£*rt*. 

[0159] Lfc*oT. ^©*j»f*«g©^7'5 * 
n>B#^oii»*ax, c©J:5«c«BmJ6©aMWb. 

m&git fc+7>tc»tt.-r * c £ *r# *. 

[0 1 6 0 ] (1) »*fl ^ 3^C'i7Xy^5r-fe•r-^^^la•r*t5^ 
KStT* * c £ *6 . ti-f-4 9 ;u^©SW# fc a £ ^ 

i-^< > ^i^#©ftS;tttea ; &tftt'5c£*rt. a 

[0 1 6 1] (2) 0 *"*-&T^fflko>WfrW.-Cffifr 

tear * . o — wwm-c-gm tm&7 a ^ 7 

>? + >^'5t'C&*C£*6. tt»IS«:*Jt»'C^i^ 
©fflUAft*tt<. A^cfttnt. ftJH9J6. -f*>* 
St»li»3R«©K»**W*Cifctt<. 
Sfeit^g A A ©^ 4> #*6*-o/J^ft-cS * . 

[0162] o) 9x^£H*-roj&a-r**6, -?x 
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tO 1 6 3 ] (4) ^J-'^-fr-f-omftimthiPh. 
[0 16 4] (5) V^Z-fy-f-omfr&W? Z>fre>, 

[o 1 6 5] (6) z-fJWf-i-mmmmLx^ifr 

[0166] (7) 7>?+>;^©ftfr«g£{|;lT& 
(cluster) {b£{ce,/ v r©-< >5 V > 

[0 l 6 7 ] (8) *«iJ»i«©3>^* MtfcJctfa 

[ 0 l 6 8 ] (9) • *gfc • Kj»*r©a«^o-bx 
tciO. ttSlccltttiac SimitMfiDfflUfi 

imi] xmommum i ?*a»Rijfc»^*^* 

[02] l§]WSzft&*/*f A©««|$Agg;tecfcO'«ffi 

[03] a©^*8p^„ Kci^i 

^©*«8t^g^©mAtfiKi^^^Bjt- S fc*©M 

[04] int^n*'? hommnm=kmriav. 04 

(a) te¥ffi0, 04(b) ttffli|ffi0-C£>S. 
[05] l5I*«ft^->^f-A(CfcW5»«!5t^Sii5t 

*. 

[06] |SIt;<l5IS«^>X7-A(c*jWSSfi?5fe#Jt 

s<t ait »£ggi <mnmts&>ib<!M*mtWKm 

[07] l^aSSfe^J|g{c*jW5a«3^Fg|5©? + y + 
>i'*T-A©aK^fiX^T0-C > 07(a) ««fflijffi 
0. 07(b) ««PS¥S0. 07(c) tilslf-i. 7*>y 

[08] PSffigtjf ggtcfcW 5fo ^St&BS©^ 

$©*¥»*ittj?s£^-f0-c\ 08(a) ttfitnsiMffls. 

08(b) ««B§iFS0-C*^ 5 

[09] p«issfe?#sig(cfcw-5^jiiB#©fit^^-r0 
■e. 09(a) «^rsttmi*©i©jt«ja«:^-rs[0Sfflijffl 

0. 09(b) «H^gttm»©iJ6tl=&^-rglBSfflJH@'C 
[010] »IW2 -C*4fflRi5fe^Xf-A 

©*«tt#iisB©i«fiS*5x"rffliffiKffiig-r * a. 
[0in nsti^tsgottftgHBttni/ 
E0r*s o 
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[012] ftSSftfrSatcisttS*'- hila£-S|5tf) 

paur^fiEffi0T-*^ o 

jh 1 3 ] m&mmftmxictstti>?+ ?*>ygg£ 

m 1 4 ] m t » *>y^a©ssp«/s*^-rEiiK 
B0r<&5„ 

[0i5] + -j vgmoi- * v*>ift$icwi 

{Mffi0-C&S. 

im 1 6 ] nn*+ ■? *>j^set©HB!»©-a»*srriE 

ffi&rM0T&.& !> 

[017] Hasgt^^gjctewstt^-^a^-r 

iEffi»rffi0-C£>3„ 

[01 8 3.EW»5/-;P*8K©ew*St*br^'i-iEffi»r 
S0T-&-5. 

[019] RISfiMfc&itgKfcW SMS* f 
[*Ht©SW] 
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1 9 




»«jgt^gg©«8t^X;l/ 


2 0 




««gt?t«g©^rSttmtttt^g|l 


2 1 




**i!H*«B©KU>» 


2 2 




»sgt#«g©sfii5fc#$)jaigi5 


2 5 






») 






2 5a 




^SRiiSP©** 


2 5b 




^SRKgp©S«: 


26 




MS? + >^-©/jNSRfijg(5 (TSP/hS 


») 






2 7 




«Sft^«g©«*fyX;b 


29 






30, 


3 1 


y- hgp©^y- r 


30a 


3 1 a 




32 




y- hgp©y- v^n 


35 







(14) ftm^ 10-163155 





25 




26 


36 


9* y*>^T + 


* 1 2 3 




37 




1 2 5 




3 8 


»«|51|Kg|5©[HllE# 


1 2 6 




40 




1 2 7 




4 1 




1 4 0 




42 




1 5 0 




1 0 0 




20 1 




10 0a 




2 0 2 




10 0b 


£P$ ~> v > #© ~> >; > # *<* 


2 1 0 




1 0 1 


(y-ns«*ft) 


10 2 1 1 




1 0 2 




2 11a 




1 0 O 


L* I / .AT? 

r U-^pp 


9 1 1 h 




1 0 5 




2 16a 




1 1 0 




2 1 7 




1 2 0 




2 1 8 




1 2 1 




* 






[HI] 




[07] 




(17) 



ftBBT 10-163155 



me] 




(20) 



10-163155 



[019] 




(oidsn) 



THIS PAGI BLANK (uspto) 



